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EDITORIAL 


APPLIANCE RESEARCH IN 
AMERICA 


For several years now the American Gas Association, through 
its Committee on Domestic Gas Research, has carried out a 
programme of basic research on domestic gas appliances. The 
object has been to make available technical data which could 
be employed by appliance manufacturers and gas engineers 
in improving efficiencies and other performance characteristics 
of such equipment. This has constituted one particular phase 
of a broad programme of research into problems of production, 
distribution, and utilization of gas designed to render more 
efficient gas service to domestic, commercial, and industrial 
consumers. Several bulletins summarizing the work have been 
prepared. Three cover gas cookers, a fourth deals with the 
design of atmospheric gas burners, while another, issued about 
six months ago, is concerned with domestic gas water heating. 
We have had occasion previously to congratulate the Association 
on the results of this type of co-operative research, and we have 
no hesitation in commending the work as a whole. The data 
which have been collated are bound to be of material assistance 
to manufacturers in appliance development work in the United 
States, and of help to gas undertakings in affording guides to 
installation problems. 

When the programme of research was inaugurated it was well 
appreciated by those responsible that all aspects of gas appliance 
design had benefited by the research and development carried 
out by appliance manufacturers and individual gas undertakings. 
It was not intended that the investigations should be a sub- 
stitute for these separate and independent activities. Actually, 
far from discouraging these independent activities, the scope 
and intensity of such work have increased during the period 
covered by the A.G.A. investigations. We are not at all sur- 
prised that this has been the case ; and it constitutes a strong 
argument in favour of co-operative industry research. It does 
give rise to a better understanding of the desirability and value 
of research. The work has produced technical data capable of 
wide application and has served to eliminate unnecessary dupli- 
cation of the same work in a number of independent laboratories. 
To this extent it has freed the facilities and resources of separate 
undertakings for concentration on product development and 
other specific applications of the data. 

We referred previously in these columns (‘* JOURNAL” for 
July 3 of this year) to a most useful bulletin issued by the A.G.A. 
on water heating. The results then set out could be put into 
two categories—data applying to the design of the appliance and 
those covering selection of heaters of correct size and their 
proper installation for adequate hot water service at the best 
practical efficiency. In the first classification results showed 
means of obtaining higher service efficiencies by designing flue 
and combustion losses to minimize flue losses, and by insulation. 
The data must have been useful in promoting improved com- 
bustion performance. An interesting analysis was made of 
how thermal efficiency and stand-by loss characteristics of a 
storage heater combine with its input rate and storage capacity 


92nd YEAR 


No. 4042 


NOTES 


to give the best results, and a method of selection of the size of 
heater to install in given circumstances was given. 

That investigation, and previous investigations to which we 
have referred in the “ JouRNAL,” have obviously been carried 
out thoroughly and with the exercise of imagination. We have 
just received the latest A.G.A. publication. It is concerned 
with domestic gas cooker research and it does not fall short of 
the high standard aimed at and established previously. Gas 
cookers in recent years have received increasingly greater 
attention from both commercial and technical men. As a 
result their use has increased and their performance has been 
greatly improved. In spite of radical changes and improve- 
ment in competitive types of equipment, their sale has been 
increased greatly during the past few years. In American homes 
to-day 200,000,000 meals are prepared on more than 16,000,000 
gas cookers. Over a million new gas cooking appliances are 
placed in homes each year. These modern cookers, with their 
smart streamlined appearance, automatic lighting and heat 
controls, efficient operation, and numerous convenience features, 
are now available in a wide variety of sizes and styles, all designed 
to meet the most exacting requirements. The technical advances 
in gas cookers in the United States of America may be attributed 
to gradual refinements of various features as experience has 
disclosed opportunities for improvements in existing designs, 
to independent research carried on by manufacturers and gas 
undertakings to meet specific problems, and, not least, we feel 
sure, to the organized co-operative research programme which 
has been carried out by the American Gas Association. 

Research work underlying the new bulletin on gas cookers 
has been confined to problems common to all types of domestic 
appliances and includes such fundamental studies as oven 
insulation effectiveness, aeration of burner flames, venting of 
flue gases, combustion, speed and economy of operation, and 
instruments and test methods which may be used to determine 
performance characteristics. The data reported have been 
segregated into three classifications, each of which applies 
specifically to one of these primary units—namely, the oven 
section, griller section, and top section. 

What to our mind is one of the most interesting features of 
many presented in this latest A.G.A. bulletin is the method 
developed for evaluating the colour variations of baked food 
products. Uniformity of surface colour, it has been found, 
can be employed as an indication of evenness of oven heat dis- 
tribution if standard baking procedures are employed. To 
provide an accurate method for measuring differences in surface 
colour a photo-electric reflectometer was designed and con- 
structed. Colour evaluations, measured in terms of percentage 
reflection, obtained with this instrument, were found to be 
far more accurate than those obtained by visual examination. 
It was found from data compiled from the photo-electric reflecto- 
meter that oven heat distribution characteristics do not change 
if oven equilibrium temperatures are varied within a reasonable 
range of temperatures for the product being baked. For 
example, the same “ heat pattern ”’ will be obtained with cakes 
baked at 350° F. as with cakes baked at 375° F., even though 
the average surface colour will be darker for those baked at 
375° F. Weintend later to refer in more detail to this interesting 
development. 
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MACHINE TOOLS FOR VICTORY 


Tuis is Machine Tool Week, and Mr. P. H. Mills, Controller 
of Machine Tools under the Minister of Supply, has adopted 
‘** Machine Tools for Victory ’ as the slogan not merely for the 
week’s effort, but for the whole campaign, which aims at ensur- 
ing that the fullest possible use is made of the nation’s ** power- 
driven machines for shaping metal or other substances ” for the 
prosecution of the war. A machine tool census in the general 
engineering industry was taken three months ago, followed by a 
similar census in respect of other industries, such as the Gas 
Industry, and an appeal made by the then Minister of Supply, 
Mr. Herbert Morrison, resulted in large numbers of machines 
being purchased and put into use. Another census is now 
being taken and at the same time an appeal has gone forth to all 
owners of machine tools to co-operate in the national effort. 
Coincidentally, therefore, with the survey of his plant which 
the manufacturer will be making during the course of this week, 
he is asked to part with those machines which are not being 
fully employed and are not likely to be fully used in essential 
work. 


Ata Press conference on Monday, Mr. Mills said the machine 
tools which the Ministry required fell broadly into five groups 
—milling, planing, turning, boring, and grinding—and he 
explained that it was intended to take a census from time to time 
to check up the effects of changes in circumstances. Describing 
the work of his Department he cited a factory where the machine 
tools were destroyed by enemy action one Sunday, and by 
Thursday the factory was working again with machine tools 
furnished out of those coming from Mr. Morrison’s appeal. 
Nor did they use another tool if they could make an old one do. 
In one case last week a large milling machine had its main 
casting, the column, broken, and it was now working bound up 
with reinforced concrete and embedded in a block of that 
material. Enemy action, he said, had so far had a negligible 
effect upon the machine tool situation, but the Ministry must be 
prepared and in a position not only to make good damage and 
wear but to expand its facilities. ‘* We are trying to see that 
every machine is working to the fullest possible extent while the 
industry itself is expanding to meet our requirements,”’ he 
concluded. 


A great number of industries outside the sphere of general 
engineering are extensive users of machine tools, and it is the 
Ministry’s intention to make every possible use of these without 
interfering with essential services or export trade. The Gas 
Industry, for example, might conceivably made certain parts 
necessary for war purposes. As far as practicable it is not 
intended to remove the machine tools from such works, but 
where unbalanced operations make it desirable to redistribute 
the available equipment there may have to be some measure 
of removal from:one works to another. The machine tool 
census will keep the Ministry up to date with information 
required to locate at once the works where a particular job 
can best be undertaken or where machinery exists to supplement 
capacity elsewhere. The second step, that of taking over plant 
which cannot readily be used by its owners in the manufacturing 
programme, is not in any way inconsistent with the desire to 
spread the work as far as possible. In the change in type of 
production undertaken by some firms certain of their tools 
become surplus or are only rarely employed. In other cases 
tools which have been replaced by newer types can be renovated 
and made available to other firms in need of that particular 
machine. 


The Gas Industry has already responded loyally to the call 
for co-operation in machine tool utilization, and there is no 
doubt that the new appeal will meet with the consideration it 
merits. Not all gas undertakings are in a position either tb 
undertake the manufacture of war supplies or to hand over any 
of their plant, but many of the plant and appliance manu- 
facturers are favourably placed for executing such work. Almost 
without exception, however, they would prefer to do what work 
is required in their own factories rather than hand over machinery 
which they have perfected as the result of prolonged and expen- 
sive research, 
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Control of Coal Tar Distillation 


The Secretary for Mines announces that, acting on the recommen- 
dation of the Association of Tar Distillers, he has decided to institute 
Government control of the primary products of tar distillation (other 
than those which are not at present subject to control), and has 
appointed Major T. Knowles, Vice-Chairman of Monsanto Chemicals, 
Ltd., to be controller. The necessary Order under the Defence 
Regulations will be issued as soon as possible. 

The Secretary for Mines also announces that in order to meet the 
rising costs of coal production an increase of Is. 9d. per ton in the 
pithead price of all coal has been sanctioned by the Government, to 
operate as from Nov. |. A further increase of Is. per ton has been 
authorized for South Wales, and of Is. 6d. for Kent, to meet the 
special circumstances of those districts. The case of Durham is 
under consideration. These price increases, it is stated, are made in 
order to meet the rising costs incurred by the industry on account of 
loss of output, of wage increases, and of increases in the cost of stores, 
materials, and workmen’s compensation. There will be certain 
consequential increases in the prices of coke and other solid fuels. 
Before any further review of prices takes place the whole method of 
price adjustment to meet the varying circumstances of each district 
will be re-examined. 


Personal 


Mr. P. C. Hotmes Hunt has been appointed Director of Substitute 
Fuels in connexion with the Australian Government’s scheme to 
grant protection to liquid fuels produced in Australia from indigenous 
shale and coal. Mr. Hunt’s functions will be to promote production 
of benzole, develop the shale industry, expand the power alcohol 
industry and the use of producer gas, and to develop substitutes for 
petroleum. 

* * * 


Mr. WILFRED M. GLEDHILL, Chief Technical Assistant to the 
Worcester New Gas Light Company, has been appointed Engineer 
and Manager to the Marple (Cheshire) Gas Department. He was 
previously Assistant Engineer and Manager to Stirling Gas Company. 


* * * 


Mr. ALEXANDER TRAN has now taken up his position as Engineer 
and Manager to the Oxford and District Gas Company, and Mr..W. E. 
CATON will continue as Managing Director and Chief Engineer to the 
Company as heretofore. 


* * * 


Mr. C. H. Orr, late of the North Shore Gas Company, Sydney, 
has been appointed Manager of the Municipal Gas-Works at Welling- 
ton, N.S.W., taking over the duties previously administered by Mr. 
F. L. Such, the Council’s Electrical Engineer. 


* * * 


The late Mr. SAMUEL MILNE, former Gas Engineer of Aberdeen 
Corporation, who died on July 13, left personal estate in Great 
Britain amounting to £6,212. 


* * * 


Successor to Mr. A. W. Elliott, who left Stockport Corporation Gas 
Department where he was Assistant Engineer and Manager to take 
over a similar position with the Stretford and District Gas Board, is 
Mr. J. HOLLAND. Mr. Holland, who has been with Stockport Gas 
Department since 1925 as Chief Draughtsman and Technical Assistant, 
was previously for several years with West’s Gas Improvement Com- 
pany, Ltd., Manchester. 


ae * * 


Mr. T. J. ENRIGHT, Assistant Superintendent, has been appointed 
Works Superintendent of the Lincoln Gas Department. Mr. J. F. 
WEsT has been promoted to Assistant Superintendent, and Mr. T. W. 
PICKTHALL, of Bath, has secured the position of Works Assistant. 


* * * 


Mr. W. R. OLIver, Display Manager of the British Commercial 
Gas Association, was married at Epsom on Oct. 25 to Miss K. M. 
Murray, daughter of Mr. H. H. Murray, President of the Faculty of 
Architects and Surveyors. 


Obituary 


The death has taken place of Mr. JAMes LAppIn, for over 40 years 
a member of the staff of Glasgow Corporation Lighting Department 
and Eastern Divisional Superintendent up to his retirement about 
ten years ago. A son, Mr. T. M. Lappin, is Public Lighting 
Engineer at Dundee. 
* * * 


The death has taken place, after a few days’ illness, of Mr- 
Rosert W. Puitip, who for a long time was Chairman and 
Managing Director of Eyemouth Gas Company. He was asso- 
ciated with many public Boards in Berwickshire. 
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Letters to the Editor 


Orders for Laboratory Apparatus 

S1rk,—We should much appreciate it if you would draw the attention 
of your readers to the desirability of quoting, wherever possible, 
Government contract numbers on orders for the supply of laboratory 
apparatus. This greatly assists us in obtaining the necessary raw 
materials for the manufacture of instruments and apparatus, and, 
— without such numbers it is frequently impossible to obtain 
them. 

If the user is not able to quote a Government contract or priority 
number, or the apparatus is not required in connexion with Govern- 
ment work, it is of assistance to state the work for which the goods 
are required. This facilitates allocation of our production and 
acquisition of materials in accordance with Government requirements. 

Yours, &c., 
R. H. POWELL, 

Technical Manager. 


Griffin & Tatlock, Ltd., 
Kemble Street, Kingsway, W.C.2 ; 
Noy. 1, 1940. 


Gas Meter Supply 


Sir,—We have heard it reported that owing to circumstances 
beyond our control, we have ceased to manufacture gas meters. 

We should be glad if you would give the contradiction the widest 
possible publicity, and inform all members of the Gas Industry 
through your columns that we are still in a position to supply gas 
meters, the production of which has not been seriously affected. 
Yours, &c., 

W. D. WILSON, 
Managing Director. 


George Wilson Gas Meters, Ltd., 
Foleshill Road, Coventry ; 
Noy, 2, 1940. 


‘“‘Gas Journal” Directory 


_ In order that readers may be able to keep the particulars contained 
in the ** JOURNAL ”’ Directory up to date, we summarize changes of 
which we have been advised during the past month : 


Page 42. LOUTH. L. Birchmore, E. & M., deceased. 

», 46. MARPLE (Cheshire). W. M. Gledhill appointed E. & M. 

» 52. OXFORD. A. Tran appointed E. & M. 

, 62. SHEFFIELD. R. Halkett, D. & G.M.; R. Halkett, jnr., 
Asst. G.M. & S. 

» 92. PERTH. W. Nicol Baird appointed E. & M. 

» 127. WELLINGTON, N.S.W. C.H. Orr appointed M. vice 
F. L. Such. 


Analysis of Coal and Coke 


Publication No. 44* (Physical and Chemical Survey of the National 
Coal Resources) of the Department of Scientific and Industrial 
Research supersedes Survey Paper No. 7, ‘* Methods of Analysis of 
Coal,”’ which was published in 1927. It embodies the results of con- 
tinued investigation into the details of the earlier methods, together 
with certain additional methods for the analysis of coal, and—for the 
first time in this series of Papers —-methods for the examination of 
coke. 

The development and improvement of these methods has been 
achieved by close collaboration between the laboratories of the 
Department’s Fuel Research organization—viz., the Fuel Research 
Station and its associated Coal Survey Laboratories. The methods 
now put forward were evolved primarily for use in these laboratories, 
where a high degree of accuracy is required ; they have been published 
so as to be available to others requiring this high standard, as well as 
to provide a record of a part of the Department’s researches. 

The new Paper gives considerably more details of technique and 
apparatus than the old, and contains suggestions for overcoming 
certain difficulties. The principal changes in the existing methods 
relate to those for the determination of volatile matter, nitrogen, phos- 
phorus, and agglutinating value. Those included for the first time are 
for the determination of chlorine, arsenic and the forms of sulphur ; 
additional methods are given for the determination of carbon dioxide 
and sulphur, and the section on the Gray-King carbonization assay, 
previously dealing only with the low-temperature form, now includes 
a description of the apparatus and method for the high-temperature 
modification. 

The appendices include one on the reproducibility of results, show- 
ing the degree of divergence to be expected between determinations 
made in the same laboratory or in different laboratories. Another 
deals with the methods of reporting results, and particularly the 
method of calculating them to the mineral-matter-free basis, or 
pure coal substance. 


” 
* Fuel Survey Paper No. 44: ‘* Method of Analysis of Coal and Coke. 
Published H.M. Stationery Office, price 2s. net. 


Gas-Works Plant Extension.—H.M. Trade Commissioner at 
Johannesburg reports that the Johannesburg City Council is calling 
for tenders (Contract No. 682) for the supply, delivery and erection 
at the Gas-Works, Cottesloe, of an extension to the existing gas-works 
plant. Tenders, endorsed ‘‘ Contract No. 682—Gas-Works Plant 
Extension,”’ should be addressed to the Town Clerk, Municipal Offices, 
Johannesburg, South Africa, by whom they will be received up to 
noon on Saturday, Jan. 4, 1941. (Ref. T. 22058 /40.) 
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A Self-Charging Handlamp 


Occasional difficulties in obtaining hand and pocket lamp batteries 
are overcome by the new** Mastalite ’rechargeable handlamp patented 
and manufactured by Runbaken Electrical Products, 71 /73a, Oxford 
Road, Manchester. Designed for home use, workshop, air raid 
shelter, cycle, &c., the lamp is entirely self-contained and gives con- 
tinuous light. When run down it can be recharged from any ordinary 
light socket simply by plugging in. No separate charger is required 
and the dry accumulator is everlasting. The‘* Mastalite ”’ is ideal as 
a — purpose lamp and can be fitted with a detachable A.R.P. 
mask. 


Electro-Magnetic Relays 


A new design of double acting relay has been produced by Londex, 
Ltd., Anerley Works, London, S.E. 20. This new relay solves the 
most intricate switching problems in a simple manner and can be used, 
among other ways, as an interlocking relay or a latch-in or out relay in 
connexion with the remote control of lift gear, motor starters, or 
employed with thermostats, emergency lighting, &c. The coils of the 
relay are continuously rated and take only 2 VA. They can be used 
for impulse operation or continuous excitation. The magnetic cores 
are of high quality magnetic material, laminated and fitted with shaded 
poles. The relay is therefore equally suitable for A.C. or D.C. and is 
silent in operation. The relay has two definite positions, and to 
alter the position the opposite coil has to be energized. Each relay is 
flash tested at 2,000 volts. ‘ 


New Methods of Joining Cables 


The joining and repairing of cables by scientific and practical means 
is an urgent present-day need, to meet which Harvey Frost & Co., 
Ltd., Bishops Stortford, have produced two special types of vulcanizers 
for dealing with single and multiple core cables, either in the workshop 
or under in situ conditions. The process is based on the same prin- 
ciples as those employed in the manufacture of the cable. Every kind 
of makeshift is avoided, the join being as strong, tough, durable and 
electrically efficient as any part of the cable itself. By the HF process 
of vulcanization the joined cores of the cable are perfectly insulated 
and the outer rubber casing is remade in such a way that no weakness 
of any kind can develop. In the portable model vulcanizer heat is 
applied to the join by means of solid fuel tablets and the time taken 
for completing a repair, after preparation, is 15 minutes. The type 
for use in the workshop is electrically heated ; in other respects the 
preparation of the join is similar to that for the portable model and 
the process is the same throughout. 


Let’s See What’s Inside 


** What can we use for a change ? *’ is a frequent question in homes 
where sandwiches have to be prepared for members of the family 
busy on work of national service. Packed meals can be monotonous 
whether one has to prepare or eat them. 

Members of the Leicester Branch of the Women’s Gas Council 
came up against this difficulty quite soon. They held a meeting 
where housewives discussed their wartime problems. From this arose 
the idea of a united effort to solve the problem of variety in sandwich 
fillings. The Organizers of the Council collected ideas from the 
members, and the result has been published in an attractive leaflet, 
** Let’s See What’s Inside,’’ one of the series published by the 
Women’s Gas Council, copies of which can be obtained from |, 
Grosvenor Place, London, S.W. 1, price with postage 2d. 


A Testimonial 


In these difficult days unsolicited appreciation is particularly 
welcome to the staff of gas undertakings who have to grapple with all 
kinds of worries. The following tribute to the City of Edinburgh 
Gas Department appeared under ‘‘ Princes Street and Round 
About ’’ in the Scottish Daily Express of Oct. 14. 

‘* The lead feed-pipe of our gas cooker sprang a bad leak on 
Saturday night, so we had to telephone to the City Gas Department 
for help. Inno time at all a little man who carried an enormous load 
of tools appeared at my door. He was not in a sweet temper, but I 
didn’t blame him. 

** Our house is in one of these stupid suburban labyrinths which 
feature a street name in many different forms—Pearce Road, Pearce 
Avenue, &c. The repair man from the Gas Department had been 
given the wrong ending of the street name, so he had been wandering 
around in the black-out, looking like a burglar with a big job on his 
mind. No wonder he was sore. 

** The way he tackled that job in our kitchen fascinated me, for I 
like to watch a skilled worker doing his stuff. He had to open the 
floor and the wall, take out the lead feed-pipe and solder two new 
joints in it. Working with speed and incredible neatness he had 
our cooker going again, the floor as good as new, and the hole in the 
wall smoothly replastered in less than an hour.”” 
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THOUGHTS ON COKE 


A Paper to the Institute 
of Fuel. 


(Concluded from p. 203 of last week’s ‘* JOURNAL.”’) 


Central Heating Appliances 


The list of approved appliances which has been mentioned previously 
in this text embraces also central heating boilers, so that a great deal 
of information has been amassed from these data on the performance, 
rating, and efficiency of a large variety of central heating boilers. It 
might be claimed also that a contribution has been made to the design 
and character of appliances which are available to the market at the 
present day. Asan example, the gravity feed boiler which is now so 
frequently used in modern central heating plants was first introduced 
to this country by the London and Counties Coke Association in 
co-operation with the Gas Light and Coke Co. Actually the designs 
of some of our modern boilers are largely consequent upon the initial 
tests and development work which was undertaken in this connexion. 
Development is continuing with regard to bringing more automatic 
means of operation into solid fuel systems, as it is evident that the 
trend of the industry’s requirements is always towards more trouble- 
free and more automatic operation, so that efforts are being directed 
to this end. 


Boiler Ratings. 


The adoption of standards in this connexion has been a vexed 
question for many years and one which has remained in some degree 
unsolved. On the other hand, if the Associations were to contempiate 
a basis for approval or rejection of a unit then it became essential 
that it should face the question of boiler rating. The standards which 
have been adopted by the Association for the boilers included in their 
Approved List are those generally accepted by heating engineers, and 
which have been found to be satisfactory by practical experience with 
all boilers which are not subject to guaranteed tests and which may 
be used in widely different conditions. It is most difficult to fix an 
average for heat transmission per unit of heating surface. Thus, the 
Boiler Rating Committee of the Institution of Heating and Ventilating 
Engineers, in their Report published in 1911, stated : ‘* The Committee 
fully recognize the difficulty of fixing upon a basis of rating which would 
be absolutely fair for all types of boilers. To do this would involve 
extensive Tables fixing the initial power of the different rates of com- 
bustion. Such Tables were considered and strongly advocated by 
some members of the Committee. The value of such information was 
admitted, but it was felt by the majority that such Tables would be too 
elaborate for general catalogue purposes even if the boiler manu- 
facturers were in a position to give the information, involving as it 
would a very considerable series of tests of every type of boiler.”’ 

No further Committee to our knowledge has attempted to solve this 
difficult problem, and by common consent the rating for central heating 
boilers is taken at 4,400 B.Th.U./sq.ft. of heating surface per hour. 
All boilers therefore of this type included in the Approved List of 
Appliances are rated at this figure. 

With boilers for hot water supply it has been found that the manu- 
facturers’ rating is less uniform and varies from 5,000 to 11,000 
B.Th.U. per sq.ft. of heating surface per hour. A higher rating is 
given to these boilers, since they are subject to wider fluctuations in 
heat output than obtain under normal warming conditions. To avoid 
overheating during periods of low heat output it is therefore desirable 
to fix the combustion rate as low as possible. With boilers of normal 
size it is considered that this combustion rate should be approximately 
6 lb. of coke per sq.ft. of grate area per hour. For general practice a 
rating of 7,500 B.Th.U./sq.ft. of heating surface per hour has there- 
fore been taken as the Association’s standard and this is also generally 
accepted by the heating trade. 


Domestic Hot Water Boilers. 


In the South of England one of the largest markets for coke is 
created by the domestic hot water boiler, and special attention has 
been directed to the efficient utilization of coke in these appliances. 
Due to the character of the appliance and its low cost great efforts had 
to be exerted to prevent the exploitation of the public by the sale of 
— and inadequate appliances which went by the name of domestic 
boilers. 

A few years ago domestic boilers were being installed in speculative 
building properties which had no possibility of functioning effectively 
for the purpose for which they were ostensibly designed. The size of 
the appliance was reduced to ridiculous proportions and its manu- 
facture cut down to crude essentials. The Coke Association therefore 
took upon itself, in conjunction with the prominent manufacturers, 
to produce a specification by which the manufacture of these appliances 
should be controlled, and it was used as a basis for a British Standard 
Specification which was subsequently drawn up for domestic hot water 
supply boilers burning solid fuel. This specification No. 758 covers 
boilers of from 2 to 5 sq.ft. heating surface, and the smallest boiler 
approved under this specification, having a capacity of 0.5 cu.ft., 
is satisfactory in operation when using sized coke—i.e., } in. to 1} in. 
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By 
W. L. BOON 


General Manager of the London 
and Counties Coke Association. 


sq. mesh. The development of the small hot water supply boile: 
can be said to have paved the way towards the accurate sizing of coke 
and the control of its quality, as this appliance probably demands a 
closer specification (on account of its small size) than any other coke- 
burning apparatus. 


Market Development 


Trade associations based on the principle of mutual aid and co- 
operation are a great force in the rationalization and progress of 
business. They form combinations of commercial and technica 
elements which operate as a common pool to further development and 
to stabilize economic policy. 

They do not stultify competition, rather do they engender the best 
kind of effort which permits a healthy service to the consumer from 
which the trade draws its parallel benefits. In the solid fuel industry 
we have been slow to perceive the benefits of co-operation in this way, 
and our coal industry for its own salvation has had to be forced into 
some degree of association by Government Statute. The coke pro- 
ducers had an easier problem and formed their first voluntary trade 
association some ten years ago—namely, the London and Counties 
Coke Association—so that we might briefly review how that body has 
fulfilled its functions of market development, for this would be a 
criterion of its progress and perhaps illustrate how market research 
and development also bring benefits to ancillary trades. « 

In the first place, it is almost axiomatic that market development on 
any wide scale could only be undertaken by some co-operative effort, 
or what in effect is an association. Cost alone would determine this, 
yet without such research the industry would be relatively static. 
Market development and research is not usually spectacular judged by 
the speed at which it operates. It is normally a painstaking and steady 
process of work, much of it unproductive in detail and requiring 
infinite patience. 

Particularly is this so in matters pertaining to agriculture, where 
heat in one form or another is becoming essential to modern develop- 
ment in that important industry. Bur perhaps more than any other 
sphere, development work in agriculture has to be proved step by step 
in all its effects because the life, health and productivity of livestock 
are concerned. -It might be of interest to review briefly some sections 
of agricultural development in which the London and Counties Coke 
Association has successfully participated. 


Artificial Grass Drying. 

It is now some years ago since it was determined by agricultural 
experts that if pasture grass could be completely dried within 24 hours 
after cutting it would retain its high feeding value indefinitely, and 
could be kept for the winter feeding of cattle, so that the addition of 
costly artificial foodstuffs mostly imported could be largely eliminated. 
In other words, grass, naturally dried, which we know as hay, does 
not constitute a complete food because of the properties it has lost in 
the slow and uncertain process of drying in the open. The process of 
drying by artificial means obviously entails heat and consequently fuel, 
so that the Association was interested, and has played a large part in 
bringing the development of grass drying to the commercial position 
it now occupies. It developed appliances for this purpose which were 
placed at the disposal of manufacturers, and it can be stated that the 
process of grass drying is being steadily extended. 

Table VII is an indication of the cost and value of this process, and 
it can be claimed that the work of this Association has been largely 
instrumental in putting a valuable instrument into the hands of the 
farmer which is of international importance, inasmuch as it largely 
eliminates the importation of artificial cattle foods and safeguards 
crops against the vagaries of our climate. Further, grass land which 
is frequently cut is more productive than when it is worked in the 
ordinary way of growing grass for cutting and field drying to hay. 
The benefits to the coke industry from the point of view of fuel con- 
sumed for this purpose have been considerable, as the absorption 
represents a very large tonnage, which in effect is completely new 
business, a new market. 


TABLE VII. 


Hay. Artificially 





£ dried grass. 
: a 
Cost of production/ton pre-war... ... £3—£4 £5 10. 0 
Value per ton pre-war sie ie ats 10 0 O 
Cost of production/ton present time ats — 610 0 
Value per ton present time .. he : — 14 0 0 
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Heating of Animal Houses. 


A great deal of work has also been undertaken with regard to the 
heating of buildings for the housing of cattle, and there appears to be 
little doubt that the provision of good and comfortable housing 
conditions for livestock and poultry result in increased production by 
way of growth, fattening, egg and milk production. Animals are 
perhaps more susceptible to diseases and ailments than human beings 
and they are healthier and more immune if housed under the best 
conditions. 

Over a long period of time animals adapt themselves to cold climatic 
conditions by naturaily growing longer coats and other means, but 
they are susceptible to changes in temperature ; for instance, young 
pigs are naturally anaemic, which is the root cause of their peculiar 
ailments. The moderate heating of farrowing and weaning houses has 
proved the production of healthier pigs and the saving of the life of 
one pig per litter, which more than compensates the cost of heating. 
It is believed that much more attention will be given to the heating of 
animal and poultry houses when the benefits of so doing are more 
fully appreciated. 


Orchard Heating. 


A comparatively recent innovation in the heating of orchards to 
counteract the effects of frost when the trees are in blossom, and so 
prevent possible loss of a whole crop due to a few hours’ severe frost, 
is the orchard heater. Forty to sixty heaters per acre are required ; 
a simple and efficient coke heater has been produced and is now 
available for this purpose. 


Water Culture. 


The growing of tomatoes and other crops in chemical solutions 
without soil has made considerable progress in the United States, 
and a considerable amount of research work is now being carried 
out here. Fuel will be required for maintaining chemical solution 
temperatures. 


Drying of Waste Food. 


Due to the wide experience which the Association has had in the 
drying of all manner and types of commodities, the Agricultural 
Research Council approached us in the early days of the war with a 
view to our co-operating with them in finding ways and means of 
drying waste food, and a great deal of work has been put into this 
phase of our war effort, so much so that in London alone over 50 tons 
per week of dried food of first-class quality for animal feeding is now 
produced entirely from waste sources. 

The last Board of Trade Returns issued before the outbreak of war 
showed that we imported | million tons of animal foodstuffs, value 
£5,000,000, in six months. Shipping is now required for other 
purposes, and the import of animal foodstuff has had to be curtailed. 
This has led to such a serious shortage, the greater part of which is 
required for winter feeding, that the Ministry of Agriculture stated 
on June 3, 1940, ** that gradual reduction of the pig and poultry 
population to one-third must be made by this autumn, to meet the 
drastic cut necessary in imported feeding stuffs.’ 

It is estimated that 350,000 tons of waste food from hotels, res- 
taurants and private houses is thrown away every year in town and 
urban areas. A good start has been made in collecting this, as it can 
be converted into a valuable feeding stuff, and research is being carried 
out to find the best method of processing and blending this for animal 
feeding. This may prove to be a new industry with potential demand 
for 170,000 tons of coke per annum. 

I think it is clear from the foregoing examples that market research 
at almost every tangent is largely a technical function, and unless the 
technician is brought into the commercial structure there can be little 
progress made by any trade association which seeks for an expansion 
of its market. 

It may be considered unorthodox that a Paper mostly commercial 
in its purpose should be presented before a technical Institution, but 
I make no apology for taking the business angle because I feel that 
it is just in that direction that the technicians must be more progressive 
in their outlook. 

The business of fuel selling in this country has been conducted 
almost solely by commercial people. The technician was called in 
or not, depending upon the views and requirements of his commercial 
colleagues. The business of the fuel industry in the future must be 
developed on the efficiency of fuel utilization and not just selling, so 
that the technician will have a greater part to play in the achievement 
of that objective. There will be little progress in our fuel industries 
unless we can embrace and envisage greater efficiency of fuel utilization 
as a part of our main policy. Commercial prudence is already 
dictating co-operation with the technician. Therefore it is imperative 
that the technician should be equally concerned with the commercial 
outlook of the industry with which he is concerned. 


Conservation of our National Fuel Resources. 


Until quite recently the coal industry has not been interested in 
fuel conservation—in fact, it has perhaps felt aggrieved by the more 
effective methods of utilization which have been devised and/or used 
by the consumers of its products. On the other hand, the coke 
associations, in the very foundation of their business, have had 
conservation as a part of their policy—in fact, if the more efficient 
utilization of fuel is the major plank of their selling campaign then it 
must follow that it is supporting fuel conservation in its best sense. 
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Unfortunately, there has never been a National Policy of fuel 
conservation in this country, and the solid fuel industries have suffered 
because there has been no national guidance. If and when any 
National Policy might be formulated I think we shall see that its main 
plank will be ** efficiency in utilization ’’ in the widest sense which 
can be applied to that term. 


Conclusions 


I feel that the title of this paper (given to me by the Secretary of th 
Institute) is well fulfilled by its substance. The thoughts I have set 
down have reasonable foundation in fact, and I should like to feel 
that they could be resolved into the following conclusions : 


That the coke industry as a whole has a policy of progressive 
development and that quality of coke and its efficient utilization 
are major planks in that policy. 

That the effect of the co-operation and co-ordination which is 
taking place within the industry is not only to its own advantage, 
but to the benefit of the trades and industries with which it has 
allied interests. 

That its service is beneficial to the consumer of fuel and that its 
policy is in line with a proper conservation of our national 
fuel resources. 

That the function of the technician is really essential to the 
future progress of the solid fuel industry, and that that function is 
largely inseparable from its commercial structure. 

That market development and research must become a part 
of its normal activity and be interpreted in its widest sense to the 
common good. 

That no position is taken whereby the industry usurps the 
legitimate business of other established trades, but rather should 
it strengthen alliance. 

That the evolution of voluntary associations in the coke industry 
provides a practical combination to the common good, to the 
progress of the industry and to its future prosperity. 
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DISCUSSION 


The meeting of the Institute of Fuel was held, following an informal 
luncheon, at the Connaught Rooms, on October 8, Dr. G. E. Foxwe.t 
in the Chair. 

The CHAIRMAN, opening the meeting, commented that the coke oven 
industry since the last war had been in a condition of ups and downs 
which was exceedingly painful for the people engaged init. The coke 
producer was at one time largely on half time or even one-third time, 
as there was no market for his coke because the steel producer went 
** phut *’ temporarily. The coke oven builder was in an even worse 
position, for he had been facing bankruptcy for nearly the whole of 
the time, until the last few years. About eight years ago, therefore, 
he had felt that something ought to be done, and it had seemed to him 
that the way to do it was to organize the industry and to enter more 
markets than the one which had hitherto been supplied. At about 
that time Mr. Boon was appointed to the London Counties Coke 
Association, then a new body, and he had really organized that body 
from its inception. The old London Coke Committee was a technical 
body, but Mr. Boon had made the Association into a commercial 
trade Association of a remarkably far-reaching character. Mr. Boon 
and himself had read one or two Papers before the Coke Oven 
Managers’ Association and had endeavoured to get the coke-oven 
people into the problem ; he believed they were all imbued with the 
spirit in which Mr. Boon and himself had taken the matter up. Mr. 
Boon, however, had done all the pioneer work in bringing the trade 
Association into being, and the Paper he presented had some bearing 
on that. Moreover, it foreshadowed future developments in the 
whole of the coke industry, whether it was gas coke, coke oven coke 
or low temperature coke. 

Mr. H. L. Pirie (Hon. Secretary) said there was very little doubt 
that the quality of gas coke, particularly in the South, had improved 
enormously in recent years, largely due to the personal efforts of Mr. 
Boon. It would be valuable if Mr. Boon would give an average 
calorific value for gas coke, as delivered, and also the ash and moisture 
contents. The British Hard Coke Association was in process of 
standardizing the sizes of their product, and he believed that the sizes 
which that Association was proposing were graded somewhat more 
closely than the standard gas coke sizes. 

Asking in what appliances automatic stoker coke was used, Mr. 
Pirie said that surely it was not used in underfeeds. That size seemed 
to have crept in lately, and it appeared that Mr. Boon had got rid of 
a lot of his breeze by doing so! So far as the efficient utilization of 
fuel was concerned, from the point of view of business he agreed 
entirely with Mr. Boon that service must be honestly and impartially 
given. He would say that Mr. Boon’s work in the compilation of the 
List of Approved Appliances was beyond all praise. He personally 
had used that list a great deal, and had urged upon the coal industry 
that something of the same kind was required in that industry. 

Mr. V. R. CHADWICK spoke of the remarkable progress that had 
been made with coke during the past 25 years. 
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Mr. W. H. CADMAN, speaking of grass drying, for which coke was 
being used, said there were some who had had the foresight to 
dry their grass green and, having come into it from the very beginning, 
he could say from experience that, weight for weight, it was equal to 
the best feeding stuff ordinarily used. Those who had done that were 
now reaping the benefit. Appeals had been made over the wireless 
to farmers to make silage, but that was not nearly so good as dried 
green grass, which made it possible to feed cows, poultry, and other 
animals during the winter. It was possible to get just as much milk 
from cows and to get it of the right colour, which obviated the necessity 
for any colouring matter, and also to keep the animals in perfect 
health and perfect condition, by using dried green grass ; that did not 
always happen when the animals were fed on the usual feeding stuffs 
during the winter, and were kept in. 

A large number of plants were designed and on the market, both in 
this country and abroad, for drying grass green, but this country was 
well ahead in the matter ; while his own special interest was in oil, 
the fuel which had proved the most satisfactory for that drying process 
was undoubtedly coke. On one occasion he had seen a plant for 
drying grass green which he hoped would solve one of the great 
difficulties. The plants hitherto available were such that they could 
only be used by farmers working on a large scale and having adequate 
capital. It had been recognized for some time that a small portable 
plant would result in a great deal more grass being dried green, and 
utilized, than was possible at present. With the aid of a portable 
plant it would be possible for people with small farms, of 50 or 100 
acres or even less, to dry and bale their grass in something like 48 
hours. In turn, that would result in the use of a great deal more 
coke for drying. 

There were differences of opinion as to the actual cost of drying 
grass green. It was true that the value of dried grass at the present 
time was double the cost of production per ton—viz., £6 10s. against 
£14—and that gave a fair picture of the value of that method of pro- 
ducing an ideal feeding stuff for cattle, poultry, &c. Before the war 
this country had imported a colossal amount of dried green grass in 
powder form for mixing with poultry food. 

Mr. G. R. JACKSON, speaking as a heating engineer of many years’ 
experience, and more recently a boiler maker, said that coke was a 
very tantalizing fuel from the point of view of the boiler maker. It 
was very good, but it fell short of being ideal in certain aspects in 
comparison with other fuels, and he urged the fuel producers to give 
as much attention to ash content as they had given to the size question. 
He had seen cokes being consumed in central heating boilers in which 
it was impossible to prevent the formation of considerable quantities 
of clinker, even when working at slow rates of combustion, such as 
5 Ib. per sq. ft. 


Programme of Research Planned 


Dr. NoTON, referring to dust-proofing, said it was very unfortunate 
that the war had arisen when it did because a splendid programme of 
research had been mapped out, in connexion with one of the gas 
companies in London, and those concerned had satisfied themselves 
and everybody else that the process of activation by alkali was both 
technically and economically satisfactory. It had been tried in this 
country by at least two concerns. 

At the same time that it was activated, coke might just as well be 
dust-proofed with the same apparatus, using one nozzle for the calcium 
chloride and another nozzle for the sodium carbonate, so that instead 
of having a bad coke it was possible to get a wonderfully good coke 
which would burn in any grate. 

Mr. P. C. Popr (Secretary) proposed a vote of thanks to Mr. Boon 
for having filled a gap at short notice. The meeting, he said, was an 
experiment. He had felt, and the Council had backed him up, that 
an effort should be made to carry on the Institute under present con- 
ditions. Some of the other Societies were carrying on their Journals 
and were publishing Papers upon which discussion by correspondence 
was invited ; but while it was possible that a discussion by corre- 
spondence was of great service, it was not quite so spontaneous as a 
discussion which arose out of being present at a meeting. Discussions 
at meetings were always much more effective and more useful than 
discussions by correspondence. 

Asking Mr. Boon what was the poorest grade of coke breeze which 
he considered could be burned effectively and efficiently in Lancashire 
boilers, Mr. Pope said he was interested in one plant of small water 
tube boilers—20 or 30 years old—in which the combustion space was 
not, of necessity, really adequate for the purpose. Those boilers had 
been fitted with chain grate stokers, and coke breeze which contained 
from 70 to 75% through }-in. mesh was being burned, the maximum 
size being 3-in. That fuel had burned beautifully in those water tube 
boilers with chain grate stokers and forced draught. There was a 
considerable amount of carry-over and unburned carbon, but at the 
price paid for the breeze it was well worth while. He had also tried to 
burn the same breeze in Lancashire boilers but had found it hopeless. 
Various types of grates had been tried, but it was found impossible to 
burn that fuel by itself. An endeavour was being made to burn it 
mixed with coal, and he felt no doubt that when they got down to the 
maximum amount of breeze which could be burned with the minimum 
amount of coal it would be a paying proposition. 

The CHAIRMAN, who seconded he vote of thanks, criticized the state- 
ment in the Paper that even 25 years ago mechanical handling of the 
coke after discharge was almost unknown, and said there were several 
mechanical handlers in existence then. Commenting on the state- 
ment that it was the practice, 25 years ago, to put into coke ovens 
whatever rubbish the colliery had no other use for, the Chairman said 
that in those days he was chemist to a coke oven construction company 
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and he remembered that most of his time was occupied in studying 
coals to see if they would make proper coke, and many promising 
jobs were turned down because the coal was no good. Although Mr. 
Boon was probably right when he said that we had not progressed very 
far in the science of blending coal, he personally wondered whether 
any progress had been made at all. There had been some Papers 
published pointing out how to add a little fusain and so on, but in 
actual fact the colliery engineer and the coke oven manager did not 
care ‘‘ two hoots ’’ about it. There were some instances in which 
blending was being carried out, and there were one or two coke oven 
managers who were taking the matter seriously, but the great bulk 
of them carbonized whatever stuff happened to be sent, and they paid 
much less heed to the research work that was being done than they 
ought to. That state of affairs, no doubt, would change but it had 
not changed yet. 

Although Mr. Boon had said that the position was very much better 
now than it was 25 years ago, personally he did not think a great 
deal had been done to coke. The coal was washed a little better and 
the coke was being sized and briquetted, but apart from that he did 
not think we had done anything at all. 

On the question of standardizing coke sizes, Dr. Foxwell suggested 
that it would be better to size all cokes in regard to their burning 
characteristics. Why try and standardize all cokes in a few sizes ? 
It was desired to burn the coke under the best conditions, and the 
way coke burned depended on its combustibility, and partly also on 
size and physical characteristics generally. 

Mr. Boon, replying first to Mr. Pirie, said that the average calorific 
value of gas coke was between 12,500 and 13,400 B.Th.U. That was 
common to the South of England, although he did not suggest that 
all the coke in the South of England reached this value. Nevertheless, 
they were getting rapidly towards it. Some 80% of the tonnage was 
within these figures, and the ash and moisture content averaged 15%. 
That was pre-war. The critical air blast value for normal gas coke 
was 0°:034 to 0:06. With regard to automatic stoker coke, he said that 
breeze had been a drug on the market for many years and it was the 
duty of every undertaking to get the best out of its fuel. In screening 
breeze, everything below }-in. was taken out, and that was a pre- 
combustion chamber fuel although he did not suggest it was the best. 

No mention had been made of glasshouse heating in the Paper 
because this was so commonly done by means of coke nowadays. A 
good deal had been done in soil warming, however, and it had been 
shown by horticulturists that by warming the soil in glasshouses and 
frames and even in the open, plant growth could be enormously 
increased. For instance, tomatoes had shown an increase of 27% 
in the crop and the crop was five weeks earlier, thus enabling growers 
to get the higher price by reason of the earlier crop and, at the same 
time, to compete with the imported article better. 

Agreeing with the Chairman’s remark that at one time the gas 
undertakings were not interested in coke production, he said the 
position was changing rapidly. As to sizing, and the Chairman’s 
criticism of it, Mr. Boon said sizing was adopted from the point of 
view of utilization and not from the point of view of production. The 
limits of sizes laid down were fairly wide, and it was possible to get 
the degree of ‘* burnability ’’ by taking proportions of the different 
sizes within the individual limits set out. 


Gas Film Display in Glasgow 


Under the auspices of the B.C.G.A., in conjunction with the Ministry 
of Information and the Ministry of Food, a series of films was shown 
on Oct. 23 in the Lyric Theatre, Glasgow. The Company included 
Lord Provost P. J. Dollan of Glasgow ; Mr. David Fulton, Helens- 
burgh, Chairman of the Scottish Committee of the B.C.G.A. ; Mr. 
W.R. Drummond, Secretary in Scotland for the National Gas Organi- 
zations : and a number of Scottish gas managers. 

The films, which included ‘Green Food for Health,’ ‘ Plan for 
Living,’ *‘ Choose Cheese,’ ‘ It Comes from Coal,’ ‘ What’s for 
Dinner ?,’ ‘ Roots of Victory.’ and ‘ Scotland Marches on,’ dealt 
with healthy and economical methods of cooking food and showed 
the general contribution made by the Gas Industry to the present food 
economy campaign. 

Mr. David Fulton, introducing Lord Provost Dollan, said that the 
Gas Industry was endeavouring to assist the Ministry of Food in its 
economy campaign. On the economical use of available food 
resources depended the issues of the life and death struggle on which 
we were engaged. The films were available for any organizations that 
desired to use them. 

Lord Provost Dollan said that all of them were spending too much 
at the present time. It was everyone’s duty to curtail the use of 
articles that had to be imported and also of commodities that could 
be sent abroad to pay for our imports. The public were slow to 
realize that there could be no peacetime lives while war was going on. 
We could not have the resources essential for the winning of the war 
unless we led sterner lives. Anything we did in the name of economy 
was a contribution to our war effort. Lord Provost Dollan said that 
more people suffered from over-eating than from under-eating. 
Greater economy in food meant an addition to civic and national 
strength and the shortening of the war. He commended the films 
displayed and asked his hearers to take to heart the lessons they con- 
veyed and to impart these lessons to their friends. 

The films will be shown in Edinburgh on Wednesday, Oct. 30. 
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INDUSTRIAL LIGHTING IN WARTIME 
By H. C. WESTON, F.I.E.S. 


From a Paper to the Illuminating Engineering Society, Oct. 22 


HE decisive part which industry will play in the present war is 

now so clearly recognized that the need of industry to be equipped 

for victory is as plain as that of the fighting forces. But the equip- 
ment of industry with lighting is not yet what it needs to be. 

Though not intended to do so, the Lighting Restrictions Order at 
once affected the interior lighting of many factories in several ways— 
namely, 

(i) By the total exclusion, or restricted admission, of natural 
light during the day, due to the method adopted for obscuring 
windows ; 

(ii) in some cases, by the adoption of the system of comple- 
mentary lighting, which impairs natural lighting and involves 
artificial lighting by sodium or similarly coloured sources ; 

(iii) by extemporized modifications of existing installations to 
facilitate strict compliance with the Order ; 

(iv) in the early days of the war, by attempts to economize in 
the consumption of illuminants. 

Where no preparations had been made in anticipation of lighting 
restrictions, the only practical measure applicable in many factories 
consisted in literally blacking out every window. So far as the cost 
only of obscuration is concerned this was also the cheapest method, as 
well as one which involved no daily dependence on the human factor 
for its application. 

Undesirable consequences immediately ensued, particularly during 
night shifts. Ventilation was impaired so seriously that, in some cases, 
tropical temperatures were experienced and caused great discomfort 
and even strikes. This difficulty has been partly overcome by the 
provision of ventilator light traps on the lines laid down in BS/ARP 31, 
in the production of which members of the Society were largely instru- 
mental, and in the Home Office pamphlet on ‘* Factory Ventilation in 
the Blackout.”’ 

From the lighting viewpoint the total exclusion of daylight amounted 
to a change from day to night work for many workers who were 
previously quite unaccustomed to the latter. Apart from the psycho- 
logical effects of this almost complete deprivation of daylight for at 
least five days of every week during the winter months, the artificial 
lighting provided in a number of factories was, and is still, physio- 
logically inadequate and unsuitable for full-time work. It is not 
surprising that a number of complaints arose of soreness and inflamma- 
tion of the eyes, and of headaches at the end of the day’s work, older 
workers and those doing fine work being particularly affected. But 
for the general feeling that some inconvenience ought to, and must, be 
accepted in wartime, it is not unlikely that complaints of this nature 
would have been more widespread. 

On the other hand, few complaints have been made by persons 
employed in factories which, by modern standards of practice, are well 
lighted, and no evidence has yet been forthcoming that artificial lighting 
is, in these circumstances, a factor likely to prejudice health even when 
it has to be used continuously throughout long working days. 

There is no doubt that in many factories the provision made for 
artificial lighting has been very definitely influenced by the fact that its 
use is normally confined to short periods which do not, in the aggregate, 
exceed 15% of the total hours of work. Accordingly, no factor of 
safety has been allowed, and it has been tacitly assumed that if, occa- 
sionally, some strain is imposed on the visual capacities and tolerance 
of workers it is of less consequence than the additional expense of better 
lighting. Unwise as is this assumption in peace, it is certain that 
conditions which are barely tolerable then are enemies within our gates 
in war. 

At one large textile factory, where daylight has been e. tirely excluded, 
efficiency is reported to have dropped by 5 to 7$°%, and considerable 
unrest has occurred in spite of a compensatory wage increase of 74%. 
Though precise figures are not available, other cases of diminished 
production attributed to indifferent or bad lighting have been brought 
to the notice of trade unions. There has also occurred in some blacked- 
out factories an increase of nervous irritability among workers and 
supervisory staff, with consequent friction which is anything but 
conducive to the general increase of efficiency so necessary in the present 
national emergency. Other changes in conditions of environment and 
work resulting from the war and the blackout are, no doubt, partly 
responsible for this effect, but lighting has been blamed, probably quite 
justly, as a major factor in some cases. 


War Productivity and Factory Lighting 


The recent great response of industry to the national need must not 
be thought to vindicate the status quo so far as lighting is concerned. 
During the first six months of the war visits to factories led the Author 
to the conclusion that, often, little unusual effort was being attempted. 

Overtime and night shifts were worked, it is true, and by this means 





total output was increased, but not to the extent that would have 
occurred had the average worker improved on his normal rate of 
working. This normal rate, whenever the economic circumstances of 
the worker permit, is not unnaturally kept fairly well below the upper 
limit of real capacity, which is itself determined by the relations which 
hold between personal and impersonal factors. With conditions that 
are far from ideal there is, therefore, always the possibility of reaching 
higher, often quite unexpected, levels of personal efficiency in response 
to a powerful psychological stimulus. 

It is in the nature of the human organism to hold in reserve a measure 
of capacity fully adequate to meet many abnormal demands, at least 
for short periods. But it would be foolish and dangerous to suppose 
that the draft now being drawn upon reserves, kept on the basis of 
existing environmental conditions, may not, in many cases, be taxing 
them almost to the limit. Evidence to the contrary is, in fact, accu- 
mulating. 

To conclude that the factory workers’ response to the recent exhor- 
tations of the Ministers of Supply and of Labour is evidence that there 
cannot be much wrong with existing conditions of lighting would not 
be justified unless this special effort is sustained for a longtime. I fit is 
now a maximum, with existing conditions of lighting, it is unlikely to be 
long sustained, for this is only possible for ** normal,’’ not maximum, 
effort. But better lighting may bring the effort required for the same, 
or even greater, productivity within the limits of normality. 

Most of the research directed—during the inter-war years—to 
establishing the best conditions of industrial lighting has shown the need 
for something better than existing average practice. Conditions of 
lighting tried experimentally, but not realized in many factories, have 
been shown to evoke greater output, not at the expense of human 
energy reserves, but as a new normal level, not less, but perhaps more, 
within the new limit of capacity engendered. 


Meeting Unprecedented Demands 


Unprecedented demands must be made upon the productive capacity 
of workers in essential industries during war, especially if the time 
available for production is curtailed by frequent threats of air attack. 
Yet, though artificial lighting has to be used much more than in normal 
times, it has not, in general, been planned to give workers the fullest 
possible help in meeting these demands. Where deficiencies and faults 
existed in peace, they have become more apparent since exposure to 
them has been protracted. But in some cases bad, lighting has been 
substituted for good. General lighting, for instance, has been 
abandoned, or greatly curtailed, and replaced by local lighting to 
prevent trouble due to imperfectly screened windows. Sometimes 
general lighting fittings have been modified by fitting skirts, thus 
spoiling the distribution and increasing diversity of illumination. 

An early appeal for economy in coal consumption and proposals for 
rationing both electricity and gas encouraged the substitution of local 
for general lighting, and the abandonment of the latter where formerly 
both were used, because by so doing the necessary values of illumination 
on the work could besecured with lessconsumption. As temporary ex- 
pedients these changes are excusable, but it cannot be over-emphasized 
that the shorter their life the better. They produce conditions of lighting 
which research and experience have shown to be undesirable, and which 
illuminating engineers accordingly condemn. Modern war involves so 
many apparently conflicting requirements, and among them both 
those that call for better factory lighting and those that tend to 
worsen it. Inside the factory these can, however, be reconciled, and 
must be quickly, for the pace of war cannot be kept with any brake 
on industry. Compliance with blackout requirements need not, and 
should not, be secured by any method involving deterioration of con- 
ditions of interior lighting. 

As well as the urgent need for speedy production, for which, as we 
know, good lighting is essential, material resources, some of which are 
necessarily curtailed, must be used to the fullest advantage. There 
must be a minimum of spoilt work, yet the standard of accuracy and 
quality to which work must conform is more rigorous in war than in 
peace. Thus a small mistake in the final stage, say, of an aircraft 
sub-assembly may mean its complete rejection, and lighting faults may 
easily occasion such mistakes. If they occur, lives may be lost through 
delay in completing aircraft, but, in any case, the cost of material and 
labour thus wasted may exceed the difference of cost between indifferent 
and good lighting. 

Operating against the realization of the increased tempo demanded 
of industry in war, and against the avoidance of wasteful mistakes, are 
changes in the tasks and personnel of industry. These accentuate the 
importance of good lighting, and may invalidate factors of safety, 
where any have been used in planning installations for peace production. 

The change of task is often not merely from the familiar to the 
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unfamiliar, but also from fine to finer. Either or both add to the impor- 
tance of vision, and therefore of lighting, as factors in production. The 
change of personnel involves the employment of workers transferred 
from non-essential industries, and of semi-skilled workers for more 
difficult tasks—a change which amounts only to the change of task 
already mentioned. But it also involves the employment of more 
women, including some quite unaccustomed to factory life, whose 
contentment and rapid acquisition of proficiency will depend partly on 
good conditions of lighting. 

A further change affecting the lighting requirements of industry in 
war is the ageing of the average worker, due to the withdrawal of the 
younger men for military service 


Limitations of Lighting 

These considerations also make it important that the illuminating 
engineer should recognize that lighting has its limitations as a tool of 
industry. Some of the finest and most exacting tasks in the production 
of munitions give rise to eyestrain, however good the lighting may be, 
unless other aids to vision are used. Increasing illumination does not, 
of course, magnify fine detail, though, by increasing visual acuity, it 
has an equivalent effect. Butabove 100 ft.c. the assistance obtainable 
in this way is small, and considerable care is necessarv if illuminations 
of this order are used to see that their value is not neutralized by direct 
or reflected glare. 

Even with such illuminations the apparent size of the detail has 
sometimes to be magnified by reducing the distance between the work 
and the eyes as much as possible. The limit to this is set by the eyes’ 
power of accommodation and convergence, which progressively de- 
creases with age. In spite of high illumination, if maximum accommo- 
dation and convergence have to be used to reveal the necessary detail 
prolonged work will entail eyestrain. The attempt to avoid this involves 
frequent, if short, involuntary rest pauses, during which the eyes are 
relaxed in distant vision. Thus production is inevitably slowed down. 

For such fine work it is not enough to provide excellent lighting. 
Some optical aid should also be used, preferably in the form of special 
spectacles, which give some magnification and partly replace natural 
by artificial accommodation and convergence. A useful rule to bear in 
mind is that if, when lighting is provided according to the I.E.S. Code, 
workers find it necessary habitually to bring the eyes nearer than 10 in. 
from their work the use of special spectacles should be suggested. 
By this means uneconomic lighting will be avoided and a more effective 
contribution made to the well-being and productivity of the worker. 


Improvement of Factory Lighting 


In a very considerable number of factories, both large and small, 
improvement of lighting is necessary and, indeed, a matter of urgency 
in the interests of welfare and efficiency on the industrial front. 

Drastic alterations, or completely new installations, will be needed in 
some factories to secure compliance with regulations giving effect to 
the recent recommendations of the Factory Lighting Committee in 
their Fifth Report. In others, improvement to this extent will be pos- 
sible by making the best of existing equipment, and by the more 
or less liberal use of paint and limewash. Compliance with the new 
regulations in all factories, if it can be obtained quickly, will be a 
revolutionary achievement, and one which should do much to sustain 
the cheerfulness and high productivity of our industrial army. 

The most important new recommendation made in the Fifth Report 
specifies an illumination of not less than 6 ft.c. at working level, or at 
3 ft. above floor level, in all interior parts of factories where persons are 
regularly employed, without prejudice to any additional illumination 
which the nature of the work may require. 

In making this recommendation the Committee had in mind two 
considerations. First, that the illumination in actual workshops 
should be good enough to enable most ordinary work to be done 
comfortably and efficiently, and, secondly, that the amenities of the 
factory which contribute to the well-being of workers and to which, in 
normal times, many are accustomed by day, include a reasonable 
general level of brightness. 

The second of these considerations prompted also the second 
recommendation. This proposes that throughout the interior parts 
of factories where persons are regularly employed, parts of walls, 
partitions, ceilings, tops of rooms, inside of windows where day- 
light is obscured and, as far as practicable, other structural fixtures 
which are less than 20 ft. above floor level shall be maintained light in 


colour. Where such surfaces can receive an appreciable amount of 


the light output of the installation it is clearly desirable that they should 
be reasonably good reflectors to assist in light utilization and to provide 
a satisfactory ratio of background to work-field brightness. 

The only exception to the first recommendation (except for certain 
scheduled processes) is made in the case of workshops in which the light 
sources have necessarily to be mounted more than 25 ft. above the 
floor, or where the structure prevents the uniform provision of illumina- 
tion to the 6 ft.c. level. In such cases the illumination is not to be 
less than 2 ft.c., and not less than 6 ft.c., where actual work is being 
done. The illumination is to be measured in the horizontal plane at 
a level of 3 ft. from the floor. 

Thus, for the first time, a minimum illumination is prescribed which 
is high enough for tasks included in categories 6 and 7 of the I.E.S. 
Code, as well as for some tasks covered by category 5. This 
is a big step forward and, taken in conjunction with other re- 
commendations in the Fourth and Fifth Reports, clearly shows the 
Departmental Committee’s recognition both of the psychological or 
** feeling-tone °° importance of lighting and its importance as an 
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objective factor in relation to industrial efficiency, as well as to health 
and safety. 

Under the Ministry of Supply Act emergency powers exist in virtue 
of which the Minister can require good lighting in vital war factories 
This he has already done, and vital factories under the control of the 
Ministry, and of the Ministry of Aircraft Production, and the Admiralty, 
have been instructed to bring their lighting into line with I.E.S 
recommendations. 

It is clearly important that the necessary improvements in lighting 
shall be effected as soon as possible, and that competent advice and 
assistance shall be made available to factory occupiers to ensure the 
best results, as well as the most advantageous use of suitable existing 
equipment and of available supplies of new equipment. To provide, 
on a national basis, the necessary advisory and planning service the 
co-operation of the lighting industry is essential. Accordingly the 
electrical section of the industry has organized such a service with 
the approval of the Ministries concerned with Supply and the Ministry 
of Labour and National service. This service operates on a non- 
commercial basis under the control of a Joint Lighting Committee 
appointed by the industry, but having an independent chairman in the 
person of Sir Duncan Wilson. Mr. J. S. Dow and the Author are also 
independent members of this Committee. To deal with gas-lighted 
factories the Gas Industry has set up a similar committee. 

Illuminating engineers have already made important contributions 
to the solution of wartime problems, notably in respect of A.R.P. 
lighting. They now have a great opportunity to render national 
service in the improvement of factory lighting—an opportunity which 
also involves a great responsibility. 


Industrial Lighting Practice—Present and Future 


Though no scientific method of determining the illumination desirable 
for specific tasks is yet available, the I.E.S. recommended values can 
be used as a guide without much fear that too low a standard of 
practice will be set. 

A series of fittings, particularly designed for factory lighting, is 
available, and these are almost exclusively used in providing installa- 
tions designated as industrial. What this often amounts to is some- 
thing rather narrowly utilitarian, which takes less account of amenity 
in the full sense of the term than might be the case. The illuminating 
engineer cannot always help this. He has difficulties to contend 
with, not the least of which is the price the user of lighting is prepared 
to pay. 

But it will be a pity if factory lighting is allowed to become too 
stereotyped and if, for example, a particular solution of the glare 
problem, such as the cut-off fitting, should be relied on to the 
exclusion of other possible and more satisfactory solutions, such as low 
brightness units. 

Methods of lighting reserved almost exclusively for other interiors 
could often be used with advantage in factories and, it is to be hoped, 
will be more readily applicable in the factories of the near future. 
Closer co-operation between architects, factory engineers, and lighting 
specialists should lead to structural design which gives wider scope for 
the use of different methods of artificial lighting, and in many cases the 
nature of industrial processes need impose few restrictions on the 
architect’s choice of interior structure. The term ‘‘ industrial lighting” 
will have little meaning if development proceeds along these lines. 

Lighting, even in factories, serves other ends besides the mere revealing 
of work and, while this is here its prime function, those who plan it 
should never forget that only in thought, and not in fact, is the work- 
man an isolate from the whole-man. It is not meant that the broad 
humanist outlook here suggested to the illuminating engineer should 
obscure the narrower functional outlook special requirements demand, 
but only that both are more compatible than is sometimes realized, and 
that the blackout seems to have revealed a tendency in current practice 
for the latter to obscure the former. 


Maintenance 


Finally, the importance of maintaining the efficiency of lighting 
installations in wartime must be stressed. If many installations, 
when new, had only a low factor of safety for peace production, they 
will seriously impede the war effort if neglected now. Proper main- 
tenance is, therefore, more important than ever. At the same time 
the difficulty of securing it has sometimes increased, if only for the 
reason that installations are in use for 24 hours a day. The time 
required for cleaning is being limited in some factories by equipping 
existing industrial units with glass visors. 


Gas has been Selected—appropriately enough—for the heating 
services of the St. Helens Transport Department’s new offices. For 
central heating there is a B. 3 Vesta boiler ; for hot water, two Potter- 
ton ** Rex” storage cylinders are installed. A ‘* New World” gas 
cooker, a Savoy griller and salamander, and a Stott instantaneous 
water boiler complete equipment which will demonstrate modern gas 
comfort for modern institutions. 


Southport Gas Committee has decided to reduce the charge for 
gas used for the propulsion of motor vehicles to compensate for a 
change in the calorific value of the gas supplied from 470 B.Th.U. to 
450. 
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HEATING OF AIR-RAID SHELTERS 


HE heating of air-raid shelters, both public and family types, 
has become a matter of urgency now that colder weather is 
coming on. Shelters are used intermittently and the problem of 

heating applies to the periods when they are not in use rather than to 
the periods of occupation. Without some form of heating the shelter 
will become cold and damp, conditions which are particularly undesir- 
able when mattresses and other bedding are kept there. Aconsiderable. 
amount of heat is required to raise the cold structure and fittings to a 
suitable temperature—say, 55°F., but thereafter the amount of heat 
required to compensate for external heat losses is relatively small. 
In fact, with the shelter fully occupied, the heat given off by the 
occupants is often sufficient, except in extreme weather conditions, to 
maintain a comfortable temperature, with little or no need for a 
continuance of artificial heating. 

For reasons of public health it is important that all shelters be kept 
warm, dry, and ventilated when unoccupied, and there is an urgent 
need for suitable heaters which are inexpensive in the first instance, 
easy to instal, economical to run, and require the minimum of atten- 
tion. The heat output should be capable of close control, to cover 
the different requirements of the unoccupied and occupied shelter. 
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Fic. 1.—‘‘ Eagle **** S”’ Series Heater in large shelter. 


An efficient coke-burning appliance provides the most economical 
form of space heating, and the new series of heaters designed by the 
Eagle Range Company caters admirably for the requirements of all 
shelters, from the large public and industrial types to the small family 
Anderson shelter. Their chief features are : 

Reliability.—The fuel supply is kept at hand and is not subject to 
interruption by damage to supply mains. 

Economy.—High efficiency and low fuel cost combine to make the 
Eagle shelter heaters a very cheap form of heating. 

Minimum of Attention.—Stoking is required only twice a day. 

Safety.—-With proper installation there is no risk of combustion 
gases entering the shelter, and provision is made for the air supply 
to be drawn from outside. 

The main details of the Eagle shelter heaters are given in the table 
below : 


Combustion rate. 


Dimensions, Flue | Fuel and ib. /hr Approx. Normal 
Kncae Outlet. fuel M heating MAN. COst 
Heater Diam. capacity, capacity, of fuel, 
yeaa Diam. Ht. in. Ib.* Damper Control. cu.ft. 24 hr.+ 
in. in. Fast. Slow. 
a oa 16 36 ! 30°45 } 15,000 8d. 
coke 
es Bo ose r 15 29 { 20-30 2 10,000 std. 
coke 
a ee ; 13} 224 ' 14-21 i} } 7,500 gid. 
coke 
S. 1A «af 229 21 34 13-20 if j 7,000 yd. 
coke 
S. 1b se 10 19 34 7-11 1 ! 5.000 sid. 
coke 
Small ALRLP. 
shelter heater 
No.2 ...{W.7} 0 bw} 2.500 vd. to gd 
D. 7§ rah coal 
Small A.R.P. | 
shelter heater 
No, 1 «eh W.63 " 6 } to | 1.500 rd. 
D. 6! 12h coal o 


* According to bulk density of fuel. 
+ Based on fuel at gos. per ton. 
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Fic. 2.—** Eagle *’ Small Shelter A.R.P. Heater No. 112. 


Large Shelter Heaters 


The chief feature of the ** S** series of heaters is the precision of 
the combustion control, providing a liberal output of heat when 
required—that is, when the shelter is unoccupied—and a very slow 
combustion rate, just sufficient to keep the fire alight, when the shelter 
is sufficiently warm and occupied. A locking device is provided for 
the ashpit door ; this prevents any unauthorized person interfering 
with the main adjustment of the combustion rate and ensures a long 
life for the stove and economy of fuel, since the combustion rate is not 
allowed to exceed that for which the stove was designed. 

The stoves are very strongly constructed, the body being of heavy 
gauge sheet iron, lined with high quality firebrick. The top and 
baseplate and the ash door and frame are made in cast iron. The 
contact faces of the ash door and frame are carefully machined to 
prevent the entry of uncontrolled air to the ashpit. 

The fuel capacities and combustion rates of these heaters have been 
carefully balanced so that no difficulty is experienced in maintaining 
the fire for at least 16 hours, and refuelling is necessary only twice a 
day. 

It should be specially noted that provision is made in the * S” 
series of heaters for the air to be supplied directly from outside the 
shelter by means of a pipe connected to the ashpit. The valve for the 
control of the combustion rate is fitted in this pipe connexion. This 
special provision allows the stove to operate without using any of the 
air in the shelter, a necessary feature when the shelter is sealed against 
gas. 

The method of installing these ‘* S’ heaters in an underground 
shelter is illustrated in Fig. 1. 
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Fic. 3.—** Eagle’ A.R.P. Heater No. 1 installed in Anderson steel 
shelter. Diagram shows suggested arrangement of flue pipe. 
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Small Shelter Heaters 


[he heaters described above are suitable for heating public shelters, 
&c., having capacities of 5,000 cu.ft. and over. Two additional 
heaters have been designed for heating small family shelters of the 
Anderson and other types, and for small A.R.P. posts, &c. The chief 
details are given in the table. 

Fig. 2 shows the form of the Nos. | and 2 Eagle A.R.P. heaters 
which are supplied with either top (as illustrated) or back flue outlet, 
the latter arrangement allowing the top plate to be used as a hotplate 
for boiling a kettle, &c. Baseplates are supplied at an extra charge. 
In addition, these heaters are also available in a form suitable for 
fitting an independent air supply pipe from outside the shelter, with 
provision for locking the ash door in the No. 2 size. 
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These small heaters operate on coal and their combustion rates can 
be varied within the desired limits by varying the size of the coal 
used. | in. to 2 in. nuts will give the maximum combustion rates, 
while the minimum rates can be obtained by adding a proportion of 
slack after charging with nuts. These heaters will burn continuously 
with very little attention, refuelling being necessary only twice a day. 
They operate at high efficiency and the shelter can therefore be kept 
always warm, dry, and well ventilated at very little expense. 

Initial cost is particularly low and installation involves little or no 
difficulty. Fig. 3 illustrates an installation in an Anderson steel 
shelter. A correctly designed flue must be fitted, the flue pipe being 
not less than 9 ft. in height and projecting not less than 3 ft. above 
the top of the shelter. In the absence of the independent air supply 
pipe it is advisable that the air inlet to the shelter itself should not be 
reduced below 36 sq.in. 


BY-PRODUCTS OF COAL CARBONIZATION* 
By JOHN M. WEISS 


HE by-products of coal carbonization play a vital role in 

the availability of munitions. Four important materials 

benzene, toluene, xylene, and phenol—are based on such 
by-products as raw materials. The first three of these are 
obtained from light oil resulting from the scrubbing of either 
coke oven gas or carburetted water gas. Phenol is produced in 
part by distillation of by-product coal tar and extraction of the 
distillate, and is the so-called natural phenol. In addition, we 
have synthetic phenol made by one or another chemical process 
from benzene, so that both the natural and the synthetic phenol 
rest mainly on coal carbonization as a source of organic raw 
material. 

The use of these products to produce trinitrotoluene (TNT), 
trinitroxylene (TNX), and trinitrophenol (picric acid) is well 
known. Phenol is also important as a raw material for syn- 
thetic resins, and its importance will be increased with the use 
of such resins for mass production of moulded airplane fuselages, 
wings, and other parts, a development which appears quite 
possible. 

Benzene is vital as the base material from which synthetic 
phenol is produced and may serve also for the direct production 
of picric acid without the intermediate phenol step. It is also 
reported that explosives made from a mixture of liquid benzene 
and liquefied nitrogen oxides have distinct possibilities. 

Prior to the first World War, very little light oil was recovered 
from coke oven gas. In 1913, which may be taken as a repre- 
sentative pre-war year, there were two or three coke oven plants 
where light oil was recovered, the total production being around 
3,000,000 gall. This sufficed to produce somewhat less than 
2,000,000 gall. of benzene and around 400,000 gall. of toluene. 
In addition, there was some production from Pintsch gas drips 
and light oil condensed in gas-distributing systems. Most of 
the available material was separated in the form of solvents, and 
only a small proportion was fractionated to produce pure 
benzene and pure toluene. Little, if any, pure xylene was 
isolated. 

At the same time, the only domestic source of phenol was the 
comparatively small amount available from the extraction of 
light oils from tar distillation, and 200,000 to 300,000 Ib. may be 
taken as a fair estimate of the production of phenol from this 
source. It was supplemented by imports of refined phenol and 
of some crude grades which were further refined. All in all, 
probably not over 1,000,000 Ib. of refined phenol were produced, 
almost entirely for use as a disinfectant (carbolic acid). No 
synthetic phenol plants were in existence. 





Fantastic Price Rises. 

The demands of the World War caused price rises which were 
fantastic. Toluene sold as high as $6 per gall. and phenol at 
$1.25 per lb. Production was stimulated, and every coke oven 
installed recovery plants, so that in 1918 nearly 90,000,000 gall. 
of light oil or some 30 times the pre-war production was available. 
There were some 12 to 14 synthetic phenol plants in operation, 
and the total production aggregated 107,000,000 Ib. 

The toluene production from coke oven light oil and other 
additional sources was sufficient in 1918 to produce approxi- 
mately 250,000,000 Ib. of TNT, while the phenol production 
was enough to make about an equal amount of picric acid—a 
total of about 500,000,000 Ib. of high explosives for the year. It 
is worthy of note that a large part of these high explosives was 
made in England and France, since even at the close of the War 


* From Industrial and Engineering Chemistry. 


we lacked nitration capacity adequate to convert all our raw 
material. 

Over the twenty-odd years since the last War, there has been 
a marked advance in coke production and the consequent 
supplies of light oil and tar. The proportion of tar distilled has 
also shown a large increase. The resin industry has grown and 
demanded increasing supplies of phenol. The lacquer industry 
has adopted toluene as a solvent and has used a substantial 
part of the United States production. All this gives a very 
different picture of supplies from that in 1914. 

Coal-tar light oil production was about 187,000,000 gall. in 
1937, declined in 1938, and rose again to 171,000,000 gall. in 
1939. The 1940 production may be estimated to be around the 
1937 figure or slightly higher, giving potential supplies of 
112,000,000 gall. of benzene and 26,000,000 gall. of toluene per 
year from this source alone. 

Our benzene supply is apparently adequate for all defence 
needs. There would be no serious problem in withdrawing 
benzene blends from the motor fuel market and substituting 
high antiknock gasoline from other sources. Additional refining 
still capacity would be required to process the motor fuel grade 
to pure benzene, but this could be erected quickly. 

The phenol production of 1939 was 68,000,000 Ib., a peak 
since the war year of 1918. About 20,000,000 Ib. represent 
** natural ’’ phenol and reflect the great increase in tar distilla- 
tion, especially in the processing of the distillates. The balance 
was synthetic phenol. During 1940, capacity for synthetic 
phenol will be substantially increased, and with this increase, 
the phenol capacity is estimated as enough to serve for upwards 
of 100,000,000 Ib. of phenol or about the same as was available 
in 1918. 

Our present benzene supply could be the basis of a synthetic 
phenol production of at least 850,000,000 Ib. per year. Much 
would have to be done to realize such a capacity, since new plants 
would be needed and the processing would involve about four 
times the tonnage of phenol in heavy chemicals, such as sulphuric 
acid or chlorine and sodium hydroxide. The job should, how- 
ever, be easier than it was to make about one-eighth this amount 
in the last War, since to-day full knowledge and technique are 
available, whereas in 1914 we had to start from scratch. Phenol 
shortage, therefore, does not seem likely with reasonable fore- 
sight in planning. 

Toluene, however, is sharply limited. About 26,000,000 
gall. per year are available in the coke oven light oil now pro- 
duced. If we add toluene from miscellaneous sources, notably 
from carburetted water-gas tar light oils which are now recovered, 


the total is increased to about 30,000,000 gall. A large part of 


this is already recovered as such, and it means merely a small 
amount of additional fractional distillation capacity to make it 
all available. 

We must emphasize the fact that there is a long way from this 
toluene to the same 500,000,000 Ib. of TNT it would produce. 
The toluene supply is not the bottleneck. Nitrating plants are 
needed. Nitric acid is necessary for this and for the production 
of propellent explosives. This means air-ammonia plants and 
facilities to transform ammonia to nitric acid, which require 
time and money. Until these are erected, our TNT supply is 
only on paper, regardless of the toluene situation. 

Toluene suitable for nitration and now available should be 
diverted from the lacquer industry and other solvents substituted. 
The diverted toluene should be stored so as to have some backlog 
for an emergency. 


Increase of supplies should, as far as possible, make use of 





f 
t 
: 


a eae 7 








November 6, 1940 


existing equipment to avoid excess capacity after the emergency 
is past. One suggestion is to add bunker C oil to the coal 
charged to by-product coke ovens after treatment of the coal 
by the hammer mills. This oil would be cracked in the coking 
operation and materially increase the light oil yield. __ If this is 
practical, a great addition to our benzene and toluene supply 
could be obtained with moderate capital expense. 

Further supplies can be obtained by scrubbing coal gas and 
carburetted water gas at existing gas plants where recovery is 
not now practised. It is estimated that from 8 to 10 million 
gallons of additional toluene can be secured in this way. 

If still more toluene -is required, we have additional large 
potential sources in our petroleum. Toluene can be produced 
by controlled cracking of petroleum ; in fact, this was actually 
done to a small extent in the United States during 1917-18. 
The yields from the oil handled are estimated as of the order of 
5-10%, and the gasoline and gas produced as by-products are 
usable. The advances in the art of cracking petroleum and 
purifying the products in the last 20 years are such as to make 
large-scale operations along this line feasible. Toluene so pro- 
duced would probably be more costly than toluene from normal 
sources of production, but the cost should not be so high as to be 
prohibitive. The production of toluene from benzene by the 
alkylation methods now used in the petroleum industry to produce 
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high-octane gas is another possibility which should not be over- 
looked. But it should be emphasized that plants to produce 
toluene by this means require time to build, and time in an 
emergency is of utmost importance. 

Complete preparedness for any contingency means that we 
should have at least one large-scale petroleum cracking unit in 
operation with the primary purpose of producing toluene as a 
routine operation. With this, all the data necessary for expan- 
sion of the operation and its efficiency under various operating 
conditions and with various crudes could be secured. The 
product should be actually used in TNT manufacture, to be sure 
of its quality. Loose talk about the astronomical amounts of 
high explosives available from our petroleum resources without 
consideration of all that is required to get them in usable 
form and of how long it would take is dangerous, in that it gives 
the uninformed a false sense of security. 

Our situation on the coal-tar hydrocarbons is to-day far 
better than in 1914, but we should not rest on the assumption 
that this is enough. The amounts of material which look large 
from a 1914-18 viewpoint are woefully inadequate in war as it 
is waged to-day, and plants cannot be built overnight. We 
must be prepared with knowledge and plants for all possible 
contingencies. Foresight plus action are required. 


FINANCE OF CO-ORDINATION IN THE GAS INDUSTRY 


The Banker, in its October issue, surveyed some of the 
recent trends in Gas Industry finance, particularly as it was 
affected by the vigorous amalgamation and grouping movement 
of the years preceding the outbreak of the present war. 


N the long history of commercial enterprise in this country there 

has been no period which has not been marked by the continual 

process of change and development. Alterations in the form and 
direction of commerce have at the same time entailed the evolution 
of new or revised ways of building the financial structure required to 
accommodate new types of trading. The most obvious instance in 
the post-1918 era has been the striking advance of hire-purchase 
selling of durable goods, which brought in its train the specialized 
service provided by hire purchase finance companies. Progress in 
housing has been reflected in the startling expansion of the building 
society movement. A less well known, but almost equally striking 
example of development is provided by the Gas Industry, where the 
pressure of competition from electricity has brought marked changes 
in organization and finance. 

Great Britain’s Gas Industry is on a large scale, supplying about 
11 million consumers, and estimated to employ capital assets of some 
£200 million, invested over the past century. To the lay mind, one 
of the most striking features of the Industry in these days of trustifi- 
cation is the large number of independent undertakings involved, 
which until recently was about 1,250. This only reflects the fact 
that the Industry grew up in local units, each producing gas separately 
for its own immediate area, irrespective of optimum size. Actually 
it would not have been possible to begin the undertakings with strict 
regard for economy of operation on the production side, for the 
limiting factor in growth is the great expense of distribution through 
mains over a distance. Furthermore the optimum producing unit 
itself is generally believed to have an output as low as | million therms 
perannum. Beyond this point, at any rate, economies in manufacture 
are very slight. On the other hand the spread of output among the 
undertakings is very uneven. Less than 200 units account for 90% 
of the total output, while the remaining 10% is distributed over more 
than 1,000 other concerns—and many of these operate below the 
optimum. 

Quite clearly, the question of reducing costs of gas production to 
meet the competition of other services would lead naturally to amal- 
gamation among the smaller units to gain the economies of unification. 
Holding companies have accordingly been promoted for the purpose 
of acquiring control of gas undertakings and to establish between 
them co-operation in administration and finance. The plain advan- 
tages of co-ordination are bulk buying of coal, standardization. of 
equipment and appliances, together with pooled technical resources 
and training. Noattemptseemsto have been made on any appreciable 
scale to gain control of sources of raw materia! supply. On the purely 
financial side, holding companies should be able to ensure that their 
constituent bodies get finance without being forced to negotiate 
banking facilities, or the local raising of capital, and at cheaper-rates. 
A table is given setting out the capital structure of the more prominent 
concerns. Their growth in recent years has been rapid. Over the 
period shown of roughly four years, the combined capital and loan 
capital has increased from £94 million to nearly £20 million. The table 
illustrates the extent of assistance given to subsidiary companies 
which in addition benefit in certain instances by the guarantees of the 
parent companies. For various reasons the merits of unified manage- 
ment are greatest where the principle of amalgamation on a strictly 
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regional basis is followed—e.g., the Devon Gas Association, whose 
interests are almost entirely situated in the County of Devonshire. 
Quite a different form of development in the Industry is the collection 
of coke oven gas for distribution by trunk mains, eliminating localized 
production in the area supplied. Such a system was first applied 
successfully in the Ruhr and elsewhere. Pumping of supplies from a 
cheap source is possible up to, say, 100 miles, but a closely knit and 
steady industrial and domestic demand is desirable to justify adoption 
of the scheme. To develop a‘* Gas Grid ™ naturally calls for large 
resources, which could not be found by the ordinary gas concerns. 
The Sheffield Gas Company has operated one since 1934 and another 
was quite recently completed by the West Yorkshire Distribution 
Company, largely sponsored by the United Kingdom Gas Corpor- 
ation. 

Gas undertakings are, generally speaking, regulated by the Gas 


; Bank Invest- Lent to 
Company and date Paid up Loan we ments in subsidiary 
registered. , Capital.* Capital and other subsidiary Companies 
Riehl iis dane Advances. | “ a 
Companies. 
United Kingdom Gas Cor- 
poration, Ltd. : 
oe | 31.12.35 1,235,420 $00,000 Nil 1.441.131 2.560 
1935 ; ar Ss ; i » 
1 31.12.39 3,851,429 1,143,546 WOO 441 1,077.05 Tras 4t 
South-Eastern) Gas Cor- 
poration, Ltd. : 
1992 31.3.36 2,151,684 600,000 52.374 2,852,027 $3.349 
ma 4 9.9.40 4.597.583 950,000 329.257 5,836,508 {7.b10 
Associated Gas & Water** 
Undertakings, Ltd. : 
1933 { 31.3.36 563,685 Nil 132,125 705,132 12.348 
wv (31.3.40 2,329,799 750,000 Nil 2,940,899 reb.a7b 
British Gas Light Co., 
Ltd. : 
a 31.12.35 1,305,000 — 1,192,417 81.000 {445,010 273,058 
1857 z = PY x 
(31.12.39 1,500,000 1,442,417 147,000 [489,231 $79,.1be 
Severn Valley Gas Cor- 
poration, Lid. : 
a. (31-3-36 910,208 Nil 56,000 966,536 20,078 
1934 | 31.3.40 1,382,971 Nil 111,720 1,489,782 10.473 
Gas Consolidation, Ltd. : 
1934 | 31.5.36 500,000 Nil 7,000 §323,100 72,9065 
| 31.5.40 771,213 300,000 34,500 $808,862 82,690 
South-Western Gas & 
W ater** Corporation, 
Lid. : 
1934 ( 31-3-35 507,725 150,000 Nil 540,128 18,584 
( 31.12.39 651,602 260,000 54,727 734,945 62,148 
‘Tikes {| 7173,722 2,342,417 328,499 | 7,273,064 422,942 
, (115,084,597 | 4,845,963 1,167,645 | 17,467,262 1,027,857 


* Reserves are relatively slight. 
+ Allowing for contra loans, if any. 
t Plus directly-owned gas undertakings £ 1.883.437 (1935).£2.173,993 (1939). 
§ Plus interest in Severn Valley Co., £113,406 (1936). 
** The water interests are only minor, 
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Acts, of which the Gas-Works Clauses Act, 1871, prescribes the form 
of publication of the annual accounts. All the expenses of building 
and equipping a gas-works, including its mains, up to the stage when 
they become able to earn revenue, are capitalized and appear in the 
capital account. Only the balance of overspent or underspent capital 
is carried to the balance-sheet. The initial capital of any concern 
(i.e., its construction costs) will include loan capital, which is a very 
usual feature of all gas financing. Fresh expenditure on maintenance, 
renewals, &c., is charged to revenue, although a proportion of any 
reconstruction expenses incurred may be charged to capital if some 
extension of the service is involved. In theory, at least, this system 
ensures that the value of the permanent assets is kept in line with 
their book figure. Actually, a large part of the establishment costs 
of many gas concerns was incurred so many years ago that the book 
value of the undertaking may have no close relationship to replacement 
costs to-day. 

Reserve funds normally arise only by charging to revenue account 
the excess profits that would be distributable among ordinary share- 
holders but for the restriction of dividends, which are controlled 
under the Gas Acts. Dividends can only vary within certain limits 
and gas is supplied at standard prices ; it is provided that prices may 
be raised or reduced above or below standard, subject to a reduction 
or increase in the dividend on ordinary capital to a specified extent. 
One result of this sliding scale arrangement is that the purchase 
consideration for the equity stock of gas concerns has a tendency to 
become merely the capitalized value of the earning power of such 
stock. As in all such commercial purchases, that earning power is 
measured relative to the risk of its being curtailed in any particular 
case, and having regard to any accumulated reserves which might 
cover a temporary setback in revenue. In the Gas Industry the risks 
are limited. 

As will be seen from the table, the banks have played an important 
part in the finance of this Industry. A banker lends on a temporary 
basis to individual gas companies only in anticipation of seasonal 
receipts, or against the prospect of more loan capital being raised to 
provide repayment. No realizable security can usually be taken 
since the fixed assets are more often than not unavailable, and mar- 
ketable securities are lacking, though shares in subsidiaries may be 
offered. The incidence of the Capital Issues Regulation must clearly 
curtail fresh lending in this category. 

Such, then, is in broad outlines the financial structure of individual 
units. It needs no demonstration that goodwill enters extensively 
into any question of acquiring a chain of subsidiary undertakings. 
The table indicates that all but one of the Companies shown have been 
recently formed for the special purpose of acquiring producing units. 
Nevertheless, a gas undertaking itself is equally at liberty to perform 
this function under the Gas Undertakings Act of 1932—the British 
Gas Light Company is an example of an old established company 
which has spread its wings in the last decade. Between them, the 
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seven tabulated concerns now own or control about 240 gas enter- 
prises in the United Kingdom, the majority of them selected from the 
1,000 smaller producing units. Centralized control of local gas-works 
has thus still a very long way to go ; and although for the time being 
progress has been stopped by the war, there is little doubt it will be 
resumed and will continue until a very widespread measure of co- 
ordination has been achieved. The handful of gigantic concerns, 
such as the Gas Light and Coke Company, who together are respon- 
sible for about 50% of the total gas output are hardly likely to be 
brought directly into any combination. But the interlocking of 
directorates already apparent may be accentuated. 

The finance of co-ordination in this Industry has followed the simple 
and familiar technique of an offer of shares in the parent concern in 
exchange for the equity stock of the local unit, with an option to take 
cash instead.* It follows that a substantial call on cash is often 
essential, both for this purpose and in some cases to supply develop- 
ment funds to local units which have been found to justify moderniza- 
tion or extension. The table suggests that the issue of debentures 
has assisted in satisfying this need, together with recourse to bank 
and other borrowing on a fair scale. Loan capital in the Industry 
raised by the holding companies has for the most part been placed 
at34°<. The debentures are, of course, secured on the assets—that is, 
interests in subsidiary undertakings which, as will be seen from the 
table, constitute the bulk of the assets, and indirectly owned under- 
takings. The rate of interest reflects public confidence in a prior 
charge on the equity income of the holding companies. The strength 
of this confidence becomes still more noteworthy when it is remem- 
bered that the revenue of the constituent units, which provides their 
parent companies with dividends, is in very many cases charged first 
of all with interest on their own local loan capital. 

That the expansion of the holding companies has followed sound 
lines is confirmed by the support they have attracted from the banks. 
The table shows that bank assistance is frequently sought. But this is 
a usual feature of company finance in an expansionist phase and the 
banks have been performing a proper function in lending temporarily 
pending the ultimate provision of more permanent capital. Unfor- 
tunately the larger loans still outstanding must, in consequence of the 
restrictions on capital issues, necessarily be regarded as almost com- 
pletely frozen until permission is obtained from the authorities to raise 
money from the public. From the nature of the business of selling 
gas at prices subject to legislative direction and in competition with 
alternative sources of heating and lighting, it follows that the surplus 
revenue of the holding companies can of itself scarcely be expected 
to provide for rapid repayment of their loans, so long as disbursements 
for normal dividends are maintained. The banks have always been 
aware of this, and the fact only serves to illustrate the confidence they 
feel as lenders that co-ordination in the Gas Industry must prove a 
correct and successful policy, well deserving their ready support. 

* The preference interests held are believed to be relatively small. 





Gas in New South Wales Sports Club 


One of the most interesting of recent sales of commercial gas 
equipment by the Australian Gas Light Company is referred to in an 
issue of the National Gas Bulletin which has lately reached us. It 
concerns the New South Wales Sports Club in Sydney—an exclusive 
Club where Sydney’s leading business men, sportsmen in their youth, 
are among the members. 

The Club had previously been served by both gas and electrical 
equipment ; but due, perhaps, to the presence of prominent electrical 
men on the Committee, it was decided when renovating the kitchen 
and dining-room to specify all-electric equipment. However, after a 
representative of the Australian Gas Light Company had interviewed 
the Consulting Engineer in charge of the work, it was agreed that 
before the final orders were placed visits should be paid to various 
restaurants, &c., which were using gas equipment. 

These visits and the enthusiasm of the chefs for modern gas apparatus 
convinced the representatives of the Sports Club that gas was a better 
proposition, and in spite of considerable competition the order for 
heating equipment was given to the Gas Company. The appliances 
comprise a double-oven elevated gas range, 10-gallon stainless steel 
stock-pot, combination broiler and griller, café boiler, and two 
“Ruud” automatic high-pressure storage heaters for kitchen use, 
= well as for sinks, baths, showers and basins and hot water for the 
bar. 

The Club is very pleased with its new kitchen and has expressed 
great satisfaction with the service given by the up-to-date gas equip- 
ment. 


‘Useful Tables” 


The appearance of the Tenth Edition of ** Useful Tables ** in 1940 
marks the close approach of the fiftieth anniversary of the incor- 
poration of Babcock & Wilcox, Ltd. It is now many years ago 


that a demand for a handy size pocket book, with a selection of 
tables suitable and useful to the practical steam user, became 
apparent. This demand was met 36 years ago by the first edition 
of ‘* Useful Tables’ published by the firm. The approval with 
which this book was received was immediate. Two years later a 
second edition was brought out with improved and extended data 
and so the work has been carried on up to date, all the time keeping 


pace with progress, until now, the Tenth Edition is issued, bringing 
the total number of copies printed and distributed up to 47,000. In 
this edition the latest Steam Tables have been introduced—both in 
the British and Metric systems—with values which come within the 
agreed Internafional tolerances and extending up to critical tem- 
perature and pressure. 


Gas Undertaking Results 


Stockport 

The quantity of gas sold by the County Borough of Stockport 
during the twelve months to March last was 1,200,602,100 cu.ft., 
which, when compared with the sales of the preceding year, shows a 
decrease of 85,356,400 cu.ft., or 6.64%. This falling-off is more than 
accounted for by the cessation of public lighting. The number of 
consumers shows a gratifying increase to 53,625, of whom 32,876 are 
supplied through prepayment meters. At the commencement of the 
year the charges for gas were changed from the step to the block 
system. The trading profit of £60,511 compares with £55,327 a 
year ago, while the balance for allocation is up from £25,684 to 
£29,994. 


Thornton Cleveleys 


The quantity of gas sold by the Thornton Cleveleys,Urban District 
Council during the twelve months ended March 31 was 70,019,000 
cu.ft., a decrease of 3,651,000 cu.ft., or 4.95%, when compared with 
the sales of the preceding year. Stoppage of public lighting, however, 
accounted for more than this, and the domestic consumption shows 
a very satisfactory increase, no doubt the reward of a progressive 
policy on the sales side. The position is also improved by a reduction 
in the unaccounted-for gas. Ordinarily the public lighting accounts 
for a very substantial proportion of the total output—the figure of 
5.95°% on the present occasion having been no less than 18.7% a year 
ago. Over the past three years, however, the consumption per 
ordinary consumer has increased from 16,750 cu.ft. to 18,560 cu.ft., 
and per prepayment consumer from 12,890 cu.ft. to 13,240 cu.ft, 
which is further proof of a forward policy. The balance on revenue 
account shows an increase of £280, at £4,835, but this total is more 
than absorbed by interest and sinking fund charges, so that there is a 
net deficit of £510. 





254 GAS JOURNAL November 6. 1940 


Central Heating for Institutions 
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Economy of space, and efficiency, combined with 
cleanliness obtainable by using POTTERTON 
HEATERS, places Gas in a favourable position 
in comparison with competitive fuels, while it 
offers better facilities for automatic control 
with the consequent elimination of waste. 


The illustration shows the Boiler Plant, pro- 
vided in a New Hospital Block built for 
War - time activities, eventually to be 
applied to the normal needs of the district. 


WE SHALL BE PLEASED TO FORWARD COPY OF OUR NEW 
CATALOGUE UPON RECEIPT OF A POSTCARD 


Twin “ Rex*’ Gas-fired Heaters with Accelerators, output !|,500,000 B.Th.U. hourly 
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Gas Products 


The London Market 


Nov. 4. 
There is no alteration in the prices of Tar 
Products in the London Market. Present 
values are as follows: Pitch is nominal ; 
creosote is about 4d. to 5d. per gallon, 
refined tar 33d. to 4d., the price of pure toluene 
under the Ministry of Supply Toluene No. 2 
Order is 2s. 5d. per gallon, pure benzole is 
ls. 10d., 95/160 solvent naphtha ls. 11d. to 
2s. Od., and 90/160 pyridine about 17s. 6d. 
all per gallon naked, refined naphthalene crystals 

£23 per ton in bags, all ex Makers’ Works. 


The Provinces 
Nov. 4. 

The average prices of gas-works products 
during the week were : Pitch and Crude Tar,* 
Toluole, naked, North, 1s. 10d. (controlled by 
the Control of Toluene No. 2 Order, July 5, 
which fixes the maximum price at which this 
material may be sold). Coal tar, crude 
naphtha, in bulk, North 9d. to 93d. Solvent 
naphtha, naked, North, Is. 8d. to Is. 9d. 
Heavy naphtha, North, Is. 43d. to Is. 53d. 
Creosote, ex works, in bulk, North liquid and 
salty, 44d. to 43d. ; Scotland, 44d. to 43d.; 
low gravity, 43d. to 43d. Fuel Grade 
4d. to 44d. Carbolic acid, 60°s, 3s. 6d. to 
3s. 74d. Naphthalene, £15 to £20. Salts, 
75s. to 85s., bags included. Anthracene, ‘* A” 
quality, 44d. to 43d. per minimum 40% purely 
nominal. Heavy oil: Unfiltered anthracene 
oil (min. gr. 1,080), 54d. to 54d.; filtered heavy 
oil (min. gr. 1,080), 53d. to 6d.; heavy anthra- 
cene oil gr. less than 1,080, 6d. to 63d. 

*In regard to pitch and crude tar prices we 


would ask readers to refer to the editorial note in 
vurissue of Sept. 4, p. 404. 
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Prices 


Tar Products in Scotland 
GLasGow, Nov. 2. 


Demand for all products is, if anything, 
increasing and prices continue steady. 


Refined tar.—Price in the home market 
remains firm at 4}d. to 43d. per gallon, while 
for export quotations are unchanged at 33d. 
per gallon, both f.o.r. naked. 


Creosote oil.— There is an increase in 
demand for most qualities, but meantime prices 
show no alteration as under : Specification 
oil, Sd. to 5}d. per gallon ; low gravity, 6d. 
to 63d. per gallon ; neutral oil, 53d. to 6d. per 
gallon ; all ex Works in bulk. 


Cresylic acid—Demand is on a small scale 
with quotations as follows : Pale, 99/100%, 
2s. 2d. to 2s. 4d. per gallon ; Pale, 97/99%, 
Is. 1ld. to 2s. per gallon ; Dark, 97/99%, 
Is. 7d. to Is. 9d. per gallon ; all ex Works in 
buyers’ packages. 


Crude naphtha.—Supplies, 'as available, are 
valued at 63d. to 74d. per gallon ex Works in 
bulk, according to quality. 


Solvent naphtha.—90/160 grade is Is. 83d. 
to Is. 9d. per gallon and 90/190 Heavy Naphtha 
is 1s. 43d. to Is. 53d. per gallon. > 


Motor benzole is 
gallon. 


Is. 9d. to Is. 93d. per 


Pyridine.—90/160 grade is 17s. to 18s. per 
gallon and 90/140 grade is 19s. to 20s. per 


gallon. 
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“Permac” 


metal-to-metal 


Joints 





“* Permac 


“Permac” Joints in a Gas Works. 

Ever since 1913 ‘‘ PERMAC,”’ the 
original Metal-to-Metal Jointing, 
has been holding up difficult joints 
like these in important Gas Works 
and on Coke Oven Plants all over 
the world. Equally suitable for 
any joint—steam, water, gas, oil- 
screw pipe or flange. Send for 


particulars. 


Wouldn't it pay 
you to use it? 


Sole manufacturers :— 


THOMAS«BISHOP L™® 


37, Tabernacle St., 
LONDON, E.C.2 


Telephone : Clerkenwell 3351 
2 lines) 
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GAS STOCKS AND SHARES 


At the outset last week markets were kept somewhat in check by 
the extension of the war to Greece, and the volume of business was 
smaller than usual. Giit-edged stocks opened quietly but subsequently 
rallied, while the previous week’s activity in home rails was not 
maintained throughout. There were few changes among industrials, 
though shipping shares were a good feature. Oils and mines continued 
idle. 

Despite the smaller volume of business elsewhere, there was a 
heavier demand for gas stocks and shares than for some time past, 
although this had little effect on the prices which for the most part 


in the Official List was a drop of 11 points in Tottenham 5 % © preference 
to 844, and in view of the level at which similar class stocks i in the list 
now stand, it is difficult to account for this heavy drop. On the Pro- 
vincial Exchanges, Liverpool fell 2 to 95, and Newcastle units reacted 
3d. to 1€s., while nominal quotations in the Supplementary List closed 
unchanged. 

The Directors of the Montevideo Gas and Dry Dock Company 
have declared a dividend of 2% tax free at 8s. 6d. in the £ on the 
Ordinary Stock. This is 1% tax free, the balance for 1939 (making 


: ; 4% tax free for the year) ond 1% interim for 1940. 
remained unchanged since October 18. The only alteration of note 


Quotations on the London and Provincial Stock Exchanges 


Dividends. Rise 

















Dividends. Rise 
When Quota- or When Quota- ow 
Issue. ex- Prev. | Last NAME. tions Fall Issue. ex- Prev. Last NAME. tions Fal! 
Dividend. Hf. Yr. Ht. Yr. Oct. 31. since Dividend. Hf. Yr. Hf. Yr. Oct. 31. since 
£ XL pa. | X pa. Oct. 18. % p.a. | X pa. Oct. 18. 
OFFICIAL LIST SUPPLEMENTARY LIST 
! 
1,767,439 Sept. 16 7 7 Alliance & Dublin Ord. 102—112 351,685 | June 17 | 5 5 Brighton, &c., 5 p.c. Perp. Deb. 90—95 
374,000 July | 4 4 Do. 4p.c.Deb, —... 90-95 28,700] ., I7| Sk 5} Do. 5} p.c. Red. Deb. 1942... | 96—10! 
957,608 May 13 5 5 Asscd. Gas & Water U'd'ts Ord. 12/—14/ 415,250! ,, 17| 4 4 | Bristol Gas Co., 4 p.c. New Deb. 85—90 
500,000 és 44 4} Do. 44 p.c. Red. Cum. Pref. 15/6—17/6 140,205 | July 29 | 7 7 Cambridge, &c., 7 p.c. Cons. *B’ 100—110 
535,545 “ 4 4 Do. 4p.c. Red. Cum. Pref. 14/6—16/6 295,932} Aug. 19 5 5 Cheltenham, 5 p.c. Cons. Ord... 88—93 
336,646 , 4 4 Do. 4p.c. Irred. Cum. Pref. 12/-—14/- 42,500 | July 1 4 4 Do. 4p.c.Perp.Deb... | &—87 
561,370 Aug. 12 7 » Barnet Ord. 7 p.c. 100—105 150,000 | Aug. 12 oS 4 “ene Gas, 4 p.c. Pref. (Irr.) 70—75 
300,000 | Oct. 14 1/93 1/44 Bombay, Ltd. : 19/6—21/6 130,000 | July I 4 4 4 p.c. Deb. i 75—80 
690,407 | Aug. 19 7 a Bournemouth 7 p.c. max. 100—110 146,700| Aug. 19 5} 5} cam Surrey, 5} p.c. Pref. ‘A’ 9095 
362,025 June 17 4 4 Do. 4 p.c. Deb. 75—85 53,229 a 19 6 6 Do. 6 p.c. Cum. Pref. . 95—100 
659,955 Aug. 19 6} 42 Brighton, &c., 5 p.c. Con. 65—75 asa 117,425 | Feb. 5 8 8 | East Wight, 5 p.c. — Ord. 100—110 
855,000 | Sept 30 8 6 Brit. Gas Light Ord... 75—85 de ? Aug. 19| 6 4 | Eastbourne, ‘B’ 3} p.c.... 65—75 
545,000 | June 17 54 53 Do. }p.c.'B’Cum.Pref 110—115 - 239,135 | July | re 5 | Gas Consolidation: a+ “Ord. (£1) | 13/6—15/6 
120,000 ” 4 4 Do, 4p.c.Red. Deb.  75—80 156,600] Aug. 19| 5 5 | Hampton C’t,5 p.c. Cons. Ord. | 68—73 
10,000 | Nov. 6, ’33 6 4 Cape Town, Ltd., 44 p.c. Cu. Pf. 4—} 18,000 | June 10 7 7 Malta & Med’n. »7 p.c. Ist Pref. 60—65 
626,860 | July 15 53 6 Cardiff Con. Ord. i 89—-94 10,845 3 10 7} 7 Do. 7k p.c. 2nd Pref. 60—65 
24,500 Sept. 23 7 7 Colombo Ord. 7 p.c. Pref... 19/-—2I/- 50,000} Aug. 19 | £5196 £5 46) Mid. South. Util.,*A’ Cons. 5 p.c. 63—73 
764,169 | Oct. 7 -/11.48 |-/11.48 Colonial Gas Assn. Ltd. Ord. 14/-—16/- 65,000; Aug. 12 5 5 North Middlesex, 5 p.c. Pref. . 85—90 
,000 1/3.30 | 1/3.30 Do. 8 p.c. Pref. 19/--—21, - 70,000| Sept. 9 5 5 | Plymouth &Stone.,5 p.c. Deb. | 87—92 
1,748,935 | July 22 2 | 3 Commercial Ord. ‘ 37—42 76,501 | July 1 4 4 Reading, 4 p.c.Perp.Deb. ...: 75—80 
620,000 | June 10 s |} @ Do. 3 p.c. Deb. 58—63 74,777 | Sept. 30 4 4 Romford, 4 p.c. Debs. (Reg.)... ' 77—82 
286,344 | Aug. 19 5 | § Do. 5 p.c. Deb. ... 88—93 21,000 | June 10 | 5 5 Slough, 5p. c. Perp. Deb. 90—95 
807,560, Aug. 12 we ik | Croydon sliding scale ... 83—88 2 211,740 a 17 5 5 Southampton, 5 p.c. Red. Deb. 96—I101 
644,590 | ” Ss |} a Do. max.div. . 30—85 363,575 | July '} 5 5 | Tottenham, 5 p.c. Reg. Red. Mt. 95—100 
620,385 | July | 5 5 Do. 5 p.c. ype Deb. 90—95 202,019) Oct. 14 6: 6} | Tunbridge Wells, 4 p.c. Scale ._. 70—80* 
179,500 | Aug. 19 53 5 | | East Surrey ‘B,’ 5p 75—80 135,257] June 10 5 5 Uxbridge &&«., 5 p.c. Perp. Deb. 90—-95 
176,461 | June 17 § 5 Do. 3 oe Deb. tiveed ‘K. 90—95 | 
250,000 July 8 4 6 Gas Consolidation Ord. ‘B’ 13/6—14/6 
250,000 May 13 4 4 Do. 4p.c. Red. Cum. Pref. |5/-—17/- 
19,152410 | July 29 32 | 4 Gas Light & Coke Ord. 13/-—15/-a)... 
2,600,000 | ” 3} 34 Do. } p.c. max. ... 52—57 2 
4,477,106 | . 4 4 Do. 4 p.c. Con. Pref. 70—75 
2,993,000 | July 8 3} 3} Do. 3} p.c. Red. Pref. 80—85 
8,602,497 | June 3 3 3 Do. 3 p.c. Con. Deb. 65—79 
3,642,770 | « A oe Sa. Spe — ya | 
500,000 4 | 4 Do. 4} p.c. Re e — Quota- 
000} Sept. 9 34 | 3} Do. 3} Red. Deb. 80—85 PROVINCIAL EXCHANGES tions 
5,600,000 | May 13 4 8 Imperial Continental Cap. 34—39 ! Oct. 25 
43,820 | July 29 3h 3h Do. ; 3h b. Ce Ree. Deb. ee : 
231,978 | Au 1S M.S. Utility ‘C * Cons. ... — | 
318°657 ‘Pilg ’ 4 4 4 p.c. Cone. Pref. 72—77 47,756 July 26 6 5 Bath Cons. 98—103 | 
675,000 | May 6 +4 t4 Montevideo, Ltd. 52—57 122,577, July = 22 7 6 | Blyth 5 p.c. Ord. 100—105 | 
300,000; Api. 29 9 7 Oriental, Ltd... 100—110 1,667,250 July IS) 5 5 Bristol, 5 p.c. max. s7—9¢ | 
368,537 | June = 3 7 8 Plymouth & Stonehouse 5p.c. 90—100 120,420 June 17 4 4 Do. Ist 4p.c. Deb. 94-96 | 
621,667 Aug. 19 8! 7 Portsmouth & Gosport Cons. 97—102 415,250 ” 4 4 Do. 2nd 4 p.c. Deb. 92-95 | 
648,999 Sept 6: Wt 1/18 | Severn Val. Gas Cor.Ld. Ord. 13/-—15/- 328,790 ” 5 5 Do. 5 p.c. Deb. 108—i11 
597,972 -/\0i | -/10$ Do. 44p.c. Cum. Pref.... 15/6—17/6 157,150! Aug. 5 6} 5 Chester 5 p.c. Ord. 98—101 
2,528,714 | Sept 2/| WV/- ~/7} South East’n Gas Cn. Ld. Ord. 9/-—11/- 92,500 June 17 s = Do. 4 p.c. Pref. so—85 | 
,000, He -/10! | -/it? Do. 44 p.c. Red. Cum. Pref. 14/—16/- 36,430 ” 3 34 Do. 3} p.c. Deb. go—85 | 
1,068,869 we + 4 Do. 4p.c.Irred. Cum. Pref. 13/——15/- 41,890 ” 4 4 Do. 4 p.c. Red. Deb. 94-98 | 
6,709,895 | Aug. 5 4 4 South Met. Ord. .. .. 53-58 542,270 Aug. 12 9 6 |DerbyCons. ...  ... 100—105 | 
1,135,812 ” 6 6 Do. 6 p.c. Irred. Pref. 95—105 55,000] June 10) 4 4 Do. 4p.c.Deb.  ... 96—102 : 
850,000 ” 4 4 Do. 4p.c. Irred. Pref. 65—75 és 10,000 Aug. 19 10 10 | Great Grimsby ‘A’ Ord. 170—180 | 
1,895,445 | July { 3 3 Do. 3p.c. Perp. Deb. 60—65 & 6,500 ” 10 | 10 Do. : B’ Ord. 170—180 
1,000,000 July 15 5 5 Do. 5p.c. Red. Deb. 95—100 = 79,000 ” 10 | 10 Do. C’ Ord. ..  160—170 
1,543,795 July 22 3 4 South Suburban Ord. 5 p.c. ... 60—70 5 32,000 Aug. 26 4 4 | Hartlepool G. & W. Cn. & New 63—68 
512,825 July 8 5 5 Do. 5 p.c. Perp. Pref. 88—93 ey 2,167,410, Aug. 19 6 6 | Liverpool 5 p.c. Ord... w- | 94-96 . 
,000 Pe 4 4 Do. 4p.c. Perp. Pref. 60—70 —23 245,500| June 17 5 5 Do. 5 p.c. Red. Pref. 974—100}4 
250,000 es 33 33 Do. 3} p.c. Red. Pref. 80—85 re 306,083 July 15 4 4 Do. 4p.c.Deb. ... 99—101 
888,587 | June 10 5 5 Do. 5 p.c. Perp. Deb. 90—95 20,000 June 24 5 5 Long Eaton 5 p.c. Pref. . 9—I1 
750,541 Aug 9 5} 5 Southampton Ord. 58—63 80,000 June 24 So 5 Do. 5 p.c. Deb... 100—105 . 
350,000, Feb. 12 5} 5} | Swansea 5} p.c. Red. Pref. 91—96 2,430,267 | July 29 5% S | Newcastle and Gateshead Con. 15/6—16/60,  —- 
1,076,495 | Aug. 5 | 5 Tottenham & District Ord. 68—78 856 ” 4 - Do. 4 p.c. Pref. . 74—76 
338,555 i 5 5 Do. 5Sp.c.Pref. ... 82—87 -I1 776,706, Dec. 27 3} 3} Do. 34 p.c. Deb... 80—85 
453,380 June 10 4 4 Do.  4p.c. Perp. Deb. 78—83 277,285 April 24 5 5 Do. 5 p.c. Deb. '43 97—102 | 
1,247,505 | May 20 4 6 U. Kingdom Gas Cor. Ord. 12/—14/- 274,000 July 26 5 5 Newport (Mon.) Ord. 89-93 | 
1,085,952 | May 13 4h 4} Do. 4}p.c. Ist Cum. Pref. ...  13/6—15/6 13,200 Sept. 16 83 7 | Pontyp’l Gas & W. Ope.: Hy—125 | 
772,709 * 4 a Do. 4p.c. Ist Red. Cum. Pref. 13/—15/- 13,600 ” 6 5 Do. 7p.c.‘B’ : : 9i—10} | 
745,263 June 17 44 | 4 Do. 4}p.c.2nd Non.Cum.Pf. 12/6—14/6 40,000 ” 5 6 Do. 7p.c.*C 94—10} 
1,200,000 | Sept. 9 3} 3} Do. 3} p.c. Red. _ ..| SOF 106,280 | Aug 5 8 10 | Preston ‘A’ 10 p.c. 157—167 | 
380,606 | Aug. 5 7 68 Uxbridge, &c., 5 p 80—90 188,219 ” 7 7 Do.. ‘B’7 p.c. 113—123 
1,371,138 | July 8 34 4 Wandsworth Consolidated 62—72 ai 1,806,339 Aug. 26 6} 63 | Sheffield Cons. .. 118—120 
2,525,768 | % ee Do. 4p.c. Pref. 60—70 ei 95,000 July 8 4 4 Do. 4p.c.Deb. ... 97— 99 
1,343,964 | June 17 5 5 Do. 5 p.c. Deb. 90—95 es 332,351, Feb. = 5 6 6 | Sunderland 6 p.c. max. 107—112 
383,745 ” 4 4 Do. 4p.c.Deb. ... 80—85 140,778 Aug. !2) 5 5 | Weston-super-Mare Cons. 80—85 
558,342 | July 15 6 5 Watford & St. Albans Ord. 88—93 64,338 June 24 4 = Do. 4 p.c. Deb. ... 75—85 
300,000 | June 10 3} 34 Do. 34 p.c. Red. Deb. 85—90 33,340 se | 73 7} Do. 7}p.c. Deb. ... 137—145 
a.—The quotation is per £1) of Stock. * Ex. div + Price free of income-tax. 
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SPECIAL 
METERS 


for 


GAS BAG 
FILLING 


i ome EYAL een” ee ZENS 


/ daaeee civil use of petrol may be suspended 

at any time. Then we shall literally 
““step on the gas”! Are you ready for this 
new lead? Weare! This special meter is 
designed for the purpose. 


WRITE NOW FOR DESCRIPTIVE LEAFLET 





ALDER & MACKAY, LTD. 


EDINBURGH LONDON 
BRADFORD BRANCHES 
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The DERBYSHIRE SILICA FIREBRIGK Go. 
am FRIDEN, HARTINGTON, ive. 








Gi 


iio Nae a, a | eS 


fant DROS 





A number of Horizontal settings in this country are insulated A 
with Dome Brand Insulating Bricks. 


Manufacturers of Highest Grade 


Silica & Siliceous Refractories 


for 


Vertical & Horizontal Settings 


“Dome” Brand Insulating Bricks 


Telephone: Hartington 30. Telegrams: Silica, Friden, Hartington 





THOMAS BUGDEN & CO., 


India-Rubber and Airproof Manufacturers and General Contractors 


LARGEST MANUFACTURERS OF GAS MAIN BAGS. 
Tigeme— "Asapncoe, Bars., London.’ enmcunmundilinided CAgBRKENWELL 


Contractors to a. Government. 
PATENTEES OF THE 
a ~ DENMAR BAG 


Gas Bags for Impervious to Main Liquor and 
Repairing Mains. Climatic Influences. 





2: SEE IE EE I A 





Pull-chrough and Expanding 
MAIN STOPPERS. 


All types of 
INDIA-RUBBER BOOTS. 


DRAIN RODS AND 





HOSE AND TUBING —_—gtokers’ Mitt and Gloves 
FOR ALL PURPOSES. of every description 


244, Goswell Road, LONDON, E.C.1 


“ Everything for Safety Everywhere.’ 


SMOKE HELMETS. GAS MASKS. 
BREATHING APPARATUS OF ALL PATTERNS 
OXYGEN RESUSCITATING APPARATUS. 
FIRE EXTINGUISHERS. FIRST-AID OUTFI rs 
SAFETY AND PROTECTIVE APPLIANCES 
(O) ia, | Or bam B) nS 50 Law BLO 


RY |) Orme ©1 0) 0017 07 Th aoe © Om Oa 
WESTMINSTER BRIDGE ROAD, LONDON, S.E.1. 


TT. 


clegrams " Suche amh rdon Telephone No Waterl 
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BROTHERHOOD 


STEAM TURBINES FOR GASWORKS 


Our Turbines, made for all powers up to 15,000 B.H.P. and for all 
conditions of service, are installed for driving Exhausters, 
Boosters, and Generators in many Gas Works, including :— 


The Gas Light & Coke Co., South Suburban Gas Co., 

Wandsworth & District Gas Co., and in Works of 

Corporations and Companies at—Birmingham, Bristol, 

Coventry, Cardiff, Exeter, Liverpool, Manchester, 

Newcastle-on-Tyne, Preston, Portsmouth, Sheffield, 
Smethwick, Toronto, etc. 





300 kW Back Pressure Geared Turbo-Generator. 


Brotherhood plant for Gas Works also includes 

Reciprocating Boosters, Water Coolin Towers, 

Air and Gas Compressors for all pressures and 
capacities. 
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THOPTAS Given & Tr LL 


EDMONTON, LONDON, N.I8 AND BRANCHES 








W. PARKINSON & C®° 
(Incorporated in Parkinson & Cowan Gas Meters, Ltd.) 
RAPHAEL ST., CROMAC sT., COTTAGE LANE, CITY ROAD, 

T 


IRON LANE, STECHFORD 
BELFAS LONDON, E.C. 1 _: BIRMINGHAM 9 

















